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(54)Title: OXAZEPINE DERIVATIVES AND DRUGS CONTAINING THE SAME 
(57) Abstract 

(R)-5, 1 1 -Dihydro-5-[ 1 -(4-methoxyphenethy l)-piperidin-2-y lmethy l]dibenzo[b,e][ 1 ,4]oxazepine; 
(R>5,ll-dihydro-5-[l-(4^imethylaminophene^ analogues thereof; and drug 

compositions containing these compounds. The compounds are useful in the treatment or prevention of motor function disorder of digestive 
tract, particularly intestinal diseases including irritable bowel syndrome. 
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-2— f;i/* *■>!/] Cb, e} CI, 4D *^-tflf>SV*©BU»(fc 
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3-D ^^^NrffPlH 0404359A1 -if fcfclu 5, 
Cb, e} CI, 4} ^T«K>»«<*:30«WJ»«fc:»Ura*?tt4*^ 5 

i3jw>^^^^jumtnMtvxmm^?>t.m^tix^^o x> ^-r>e> (q 

uinn, P. ^ Brit. J. Pharmacol 1994, 112(Suppl.), Abst 573P M7U 
*£(Wallis R.M. £>) > Brit. J. Pharmacol 1994, H2(Suppl.), Abst 574P iz 
ttx ±HB^^CD-fiT*^a (S) - 5- C CI - (4--* ^^7x^) jl 
^;iO b'P 'jy>-.2->f;M^W -5, 1 1 -S*k h*D^>y Cb, e) CI , 

gUftftftSI 9733885A1 £ttvJift^II&^:£©c&#3!l£ bT 5 - ( 2 - 1: 
D^-;M^;tO -5, 1 l-^th*D^>V* Cb, eD CI, 4) 
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So oCi^^Mftll tfS3'J>3k it«^x S&flM 

So 

31$C^B§#{&I?¥ £ W$JT* & £ h #S £ nT l ^ £ [Am. J. Gastroenterol., 80,31 
7(1985), Gut. 28, 1609 (1987), J. Clin. Psychiatry., 48, 388 (1987), Phar 
macol. Ther., 60, 121 (1993)] . \,pV&&*>. *JUf *MffiMff> 

tttfeSo -©i^-J:^^ ^<b«a«F»fi6s^s 

^ T gB-^ CI a), CI bD'Xtt CI cO T***3rtrtMM* BMKS#? 
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n-^bFD^wcb, e) ci, 40 **vw>mm^ ^<D£.fam 




^>^y^ N tFD^>s, MiT;^*:^ 
m7)l*J]/T$;m%mTfr» Xl±R l £R 2 s R* £R 3 \ R s £R< , 
«R< i:R s li-^lzfcoT-O (CH:), 0-S (nlil, 2Xfi3) Siu 

r s iZ7kmxiz&mTfr*jim&m.L. y&^u>, mmm?, jj-^m^ 

Xli7Jb^7^IHU A&CH, N CHOH, CO, X&0©^-fftd\ 
BiiCH:, CH0HXIiC0<DV^-rn^ X(iA-B^CH = CH^U D 
ttCH: % CH, -CH* XliCH, -CH, -CH: ©V>-fft#\ WlUltB-D 
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±EH«CI.aDx ClbD Xtt CI cO K^tt^R 1 ~R 5 ©ap^> 
aSfcbTtts *h**/M. ih^Jfc n-rp#**«*©l«ttl~5©« 

t;i>*;k^7^ -o (ch 2 )» o-Si:bt(^ ^^>^*->^ ^f- 

1 - 3 ©«7;i/3^r^S^^ b^o ^y7;vw^SM^ 

a » * b < ii7;^;vs©^it^ 1 ^ 3 (D CD T & 5 o 

A-B-DliCHj - CHj n CO-CH,, CHOH-CH^ CHOH- 
CH: -CH, , CH, -CHOH-CHi, CH=CH-CH: N CO-CH, 
-CH^ O-CH, - CH, % CH, -CO-CH, , XliCH, - CH, -C 

h, ©v^-fn^^^bv^o 

ct'> r 1 -r 6 ifimm^mm^t^^^(D±m^^o *&w-ei±, 
iz, r 1 ~r 8 ©v^f t n^lo^T^ySx^£MT;^=^•;^r^y^T*^>t)^ ffe 

u R 1 st>*R 4 \ r 6 tf&mm : f'-c&>&<D&&& b^o <*e>t^ 
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R s ifi* h+^l^D> R 1 s R 2 RUR 4 . R s tffcfc&J^Ta&S&Os Y 
3&*p<^-l/>Tf*5*)©x A, B-D©3R;£#CH« T?&5*©*#£LV\> Yd* 

v^o zfth<Do ^i3$f^uv^b^tt> mtfTfB©5t-t?*£fts (R) - 

5, 1 l-^b KD-5- [1- (4-p< h^J/7z^^) b^U^>-2- 
-f;M*7l/| i?*>V Cb, e} C 1 j 0.**iH*t:> (Ia-1) s (R) - 
5, 1 1-^b K o — 5- [1 - (4-^7f;i/7^7iW) K"OJ$» 
- 2-<;M^;K) $>^>V/ Cb, e} CI , 4} tf^MHffc^ (I a-2) N (R) 
-5, 1 1-S^b KD-5- CI- (3-* h^>7i^f;i/) b^U^>-2 
-^;M^;iO Cb, e) CI, 4) a-^tMfirx (R) -5, 11 

-^bh*n-5 - CI - [3 - (4-^h^r^7iz;i/) 7°nb;i/] b^>J^> 
-2->f;M^ Cb, e} CI, 4} t^-BKX (R) - 5, 

1 l-ybFD-5- [1- (3, 4-^l/>^^7ir^;i/) t:^ y 
^>-2--f7l/^;K) Cb, e} CI, 4) ?j-3rl7"t?b> N (R) - 

5- [1- (4-^DD7i|f;i/) b^u s^>- 2 - -r ;m - 5, l l 

-VM h*Dy^>V Cb, e} CI, 4) ;t*tM?b> N jB33*l$fc:tm 

£ ft s cm £ cD^xii^-n ^ ^jon^-e* & o 
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*mMX'l±, — Clb} JZ&MTR* ~R S &mmtZ7kmm?£te 6 H 

©^^bv^o *^0JT-i±s R 1 ~R 6 cDVA^n^plo^T^ ysxii 

R s (Do^-ftifr— gKv>tt^>^p< h^^-e$,s^ nfc^fcfcR 2 i:R 3 
#-,*gl3;fe^T^U>^*^£glU R 1 JRt^R 4 . R 6 &7mM^X* 
■$>2><Dmj$L b^o R a t^>^-£26!X R 1 x R 2 RVR< „ R 

5 #*^M^T- bl^o A, B-DOWCH, 
UVAo fcTD U^>^©3teO^IBg^R^T-fe§*©*)^^:$f^b^o 

#£#£bWbi§rf9fci> M*f£TI3©:£T^£n£ (R) -5, 11- 
^*tFD-5 - [1- (4-^ h^sy^i^^) f p U ^>-3->f;i/] i?^< 
>V Cb, e} CI, O **VW> (I b-1) , (R) -5, 1 1-^fc K 
P-5- [1- (4-i/7fjl/7;;7i^^) fc'D 'J i?>- 3--01/] 
W Cb, e3 CI, 4} :**iH?^> (I b-2) , (R)-5, 
d-5 - [1- C3- (4-p< h^ri>7x-;i/) rD£;iO ^nVP>-3-^( 
/H (b, e) CI , 43 ;**tNftf>, (R)-5 3 11-^tKP 

-5- [1- (3, 4-^fl/>^i/7i^^) tP';^>-3-^;i/] 
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S^W Cb, e} CI, 4} #*it-t?£X ( R ) — 5 — [1— (4-^dd 
7i^f;V) t*P US»- 3->f;i/] -5, 1 Cb, e} 



*T«&3®#*?£bl\> CCT% R 1 ~R S ^I§IB#iC7jc^Jl^iiJfe?>^V^CD^$? 

##6i8T?fci\ R 1 ~R 5 (D^-rtiipl-D&y $ S&X&l{BMlT 

;i/W^Sffe^ ffe**7tc*^-?tf*-5 3&»> R'X&R 3 7>VND^>Ji^ 

<S»r;i/^;i'J£XttffiJR7 , ;i/3^r^**-r©d I »*uv>o R* „ R 3 <o 

a^O-fn^-o, *V^t±5R^r^ h^r^«T-$»-S^s SfcHttR 1 £R 3 #-#g 
fcftot^^U^t^aS*SU R' RVR 4 \ R s &7km&*X-$>Z<D 
#£?£bUo R 3 ^ R 1 . R 2 RUR< , R 6 *»tK 

ij^ra5©*5fsu^o r 6 #K*fti*6 3©is«T^;i/aiT***© 

5, 1 1 -^fc Kd-5 - [2- CN- (4-^ ^i/7i^jV) 

^^>^ Cb, e} Ci, 4) **"»H?e> (i c-i) s 5, 

1 1 -V\l h'D-5- [2 - CN- (3-^ ^'>7i^f^) -N-^^l/T 
« >0 x^;i/] ^>V* Cb, e) CI, 4} **VW> (I c-2) ,5,1 
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l-^t KD-5- [2- CN- [3- (4-A h^>7i^) 7'Dt.Vl'] - 
N-MW7$S) S^W c b) e) CI, 4 3 ;**+Hffc*> (I c 

-3), 5, 1 1-^fc KD-5- [2- CN-^^;i/-N- (3, 4-p<^-U> 
^^r^x*^) 7" ^ Cb, e} CI, 4} ^-^Hf 

f> (I c-4) „ 5- C2- CN- (4-^DD7i^) _ N _^^ ;l/ ^5 

yD^;^-5, ii-s;ti»D^W(b, en ci, O 

5,11 -^h h'D-5- [2- CN- (4-^^7^7i^fjl/) -N 
-p^l/T^y) ^-s>V Cb, eD CI, 4} ***HilZ> (I c-5) , 

5,11 -j;t KD-5- C2 - CN- (3 -SMUT'S y 7 — N 

-*?-Jl-7$;) x*-;iO Cb, e} CI, 4} **y-W>RTfis M 
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*ftW4t&®(D9m&to&ft®t<tizmz.isXt±, mux. mmm, mt?m 

&***Ba-fb-&4fc CI a) srjf CI b) tt N 1 fliX&^nw±©^^3tM^ 
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fclBSIWb^to CI a} ti\' TS30^A^«toTi8Ui"e*So 



MJfoSJgfci^ jimO°C~ 1 5 0°Cs 1 0 0 o C£9f6«T*ff tons.. 
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^*l0.5~5^;H*. b<&0.8~2^;i/^«T"&5 o 

fc£x HuiB&JfoOM^l-fflV^'fb-^ Clla} [J. Med. Chen., 

7, 609 (1964)] fc«fct>«jfi-CS3« 

g;fc> ±fB-*9s£ CIIIa]-«SftS^py>fl^fc*x ^3'J>B N 



w 
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\\&m CI aD &*Bg"TS So CI I a} CVaD Ms CVIa} 

<b^ti Civa: tttr^u 3 -^e;!/^ * i ;>^;i/^>^^3l7tbT : f# 



x 




R 
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"FX 1, 2 b^>x*>^<Dx— tJVMs h;i/^>s 
SJfo&gfciu MmO°C~.l 5 0°Cs *ftBfctt£fi~l 0 0*C<Dl&m-£ftt>ti2>o 

lulBSii&0JR»K:fflV^fefls^«J CUb} &&*n©;5& [J. Med. Chem., 
7, 609 (1964)] ^ctDM^T'^So 

±13-^ CHIbl-ea^nSfls^ttx 3-fc Kn*S/KniJS?v* 

> ji<m % <m £ -a- § c t iz j: d s ^ & s o 

TZCDX\ (R) -3-tKD^>tD'Ji;>frt»S#^ (S)-3-tKD 
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-t&t>%, ih&w ci i co *±fB-jft^; cm c]-emznzfc'&®izm&. 

^F->^^>^CDai-^;i/^ T-b h- h U;k ^r^U>s ^>-fc?>^ 

<b^- h U £A N zkffHb* U £A N ASM V7*P^7^ h\ n-^;bU 

SJfofiJtfciu ji£tO°C~ 1 5 0°Cs $f?i^{i^S~ 1 0 0°C©g5HT-f?fc>n-2>o 
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i~5^;ur*$)t)s it&to cm t civcO ©«jtt±o.. 5~2{g^;k 

Yb-^t) CVI cO £i£^#£Ts m^^t^-%mib^ CI cO SM^-TS- 

CVIcO t^bTs ^;i/JM±s U<{i l~5^;i'T*^D> <b£r 
CVc) £ CVI cD OMJrtttO. 5~2^^;K Jff*U<«0. 7tefr£l. 

B<raB-Rii&©M*4^fflV^fe'fb-&#lClIc^i^»I©^ [J. Med. Chem., 
7, 609 (1964)] C,fc D«jftTS3o UHc) «Yb^ CIIcD'ft^P 

^-r^>'^D'^7'>'^b^){3«fc5T^ >©T;i/^r;HbS^ STVi/^t Ktcj: 
£7 5; > corner jv* Mb Jfcfc. ttfoTZZKtf^mizJ: $7$ >£7iwWbL 

fe^CilTCrS^ DSSfcaBErCSSo 

fb^ CVc) &<fb-£tJ CUcO £^d«7 5 KT-T;i/^r;Wbb^{wii^ 
"T££\ ^ND^^^^^-trT^^WbU^^tCT^ KYbLt3i7u-rS^ It-* 

mm. nmm. ^o^m w.mk & 
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nm±mmmommx, mnxiz3max&-$?zz.£&xgZo *mAx&, 

Ttts 7.>?u-7s, ^^h-^s ^U*k ^ * 

1 0 0 0mg£ lIe|~^liI{3WC^-rn^J:^o 

mmm 

(R) -5, 1 [1- (4-* Y*cl/7 fc^US* 

T-bh-hU^ (5 0ml) (R) - 2 - 1 KP^>^;i/t^V^> 

(4$HBg4 8- 1 9 5 9 !Um(Dl3mz^K>Wk) s (6 0 0mg, 5. 22m 
mo IK 4-^ h^>7xWb^>V- h (1. 76g> 5. 7 4mmo 1) s 
ftBSti- h U^A (6 0 8mg, 5. 7 4mmo 1) > B^it± b D^A (100 
mg, 0. 6 7mmol) tMs 9 0°C-e3. 5m?SmmMM^t^ MET 
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iiY^^>?A-em sisiffTtgiifec »6nfeBB**s/u* 

(1 : 1) ovvC^*dd^*> n Mic, ^^DD^^yi:^^ 

(20 : 1) T-iMbfeo Mii&:7^>>3 *ffT£*8S&B 
JztZhs (R) -2-kl«D^^-l- (4-^^>7iW) t: 
^>#^Stfe^^£UT*#S>;nfc (6 1 7mg N 4 7%) o 
NMR(CDCL) 6 : 1.38-1. 76 (6H, m), 2.36-2.52(2H, m), 2.63-2.75(3H, m). 
2.91-2.99UH, m), 3.04-3. 12(1H, m), 3.41-3.50(1H, m), 3.71-3.78(1H, ■) 
3.80 (3H, s) 6.83(2H, d, J=8.7Hz), 7.11(2H, d, J=8.7Hz) 

(R) -3-^DD-l- (4-7< h^r>>7i*^) ^K^U^ 

(R) - 2-t h*n^>^f;v- l- (4-^h^>7i^;i/) tw;^> 
(617mg) S^DO^^^lOmlCilBU zK^TT'WFbfcd 5 ^ h 
Uai^;i/T^>0. 30g (2. 7mmolK * >^;i/^— p >; 

F0. 30g (2. 6mmol) **Qx.s MTtmP^ H^ifiTTf 4«p|H 

*i/*Ax-&mm. ^MffiTcesta^x (R) -3-^dd-i- (4 
F^r>>7i^^) ^^tr^»;^>^n^JKtnrfcUT?#e>nfc (6 3 

2mg> 9 7 %) o 

NMR(CDCL) (5:1. 30-1. 44(1H, m), 1.56-1.75(5H, a), 2.38-2.47(lH, m), 
2.60-2.79(4H, a), 2.83-2. 97(2H, m), 3.60(1H, dd, J=3.7, 12.7Hz), 3.66(1 
H, dd, J=7.0, 12.7Hz), 3.79(3H, s), 6.83(2H, d, J=9.3Hz), 7.10(2H, d* J= 
9.3Hz) 
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(R) -5, 1 KP-5- CI - (4-* Ki/7z^f;P) fc^US; 

>-2-^^)^WCb, e) CI, 4} #*1M*t:> 

T;nJ>ai«ns 6 0%7jc^b±h U^A (8 8mg N 2. 2mmol)^ 
*-tf->-C$5li$#bfcgU ^^l/*^**^ K (10ml) KlSflU ifi^3 0 
#fa«#bfc«* 5, ll-ytpD^WCb, eD CI, 4} •XZrVtt 
> (0. 40g, 2mmol) £JD*.s IMT3 0Miflfe. 5 0tf3 0 
^RBattfbfcSL ^©^[C (R) -3-^DD-l- (4-^^>7i^ 
st^E K"* U ( 0 . 5 9g^ 2. 2mmol)0^f;i/XM^>F(5 

mi) st^iTbts 5 o°CT?2B#^#bfco ^m^mmmw^tmm^ 

AW7A7P7h^7 7^-l:ftU &««fcbT*&fc^tf->i:.Mfc£ 
(6 : 1) OV^-N^rf- (3:1) Iw^AT^mb 

feo jg^&7^^>3>£^#\ ffiJ£Tlz®M*g£?2> ts (R) -5,11 
-^th*D-5- CI - (4-^h^>7i^) ^'J^>-2W>iWf 
;i0 S"*>V Cb, e3 CI, 4 3 bTf§£ftfc (0. 

63g, 7 3%) o 

NMR(CDCb) 6:1. 23-1. 84(6H, m), 2.26-2.34(lH, m), 2.54-2. 72(4H, ■), 
2.88-3.06(2H, m), 3.65(1H, dd, J=7.7, 15.0Hz), 3.79(3H, s), 4.04(1H, dd, 
J=5.0, 15.0Hz), 5.13(1H, d, J=13.0Hz), 5.21(1H, d, J=13.0Hz), 6.77-6.86 
(5H, m), 6.95-7.10(5H, b), 7.22-7.33(2H, m) 

(R) -5, 1 l-^tKD-5- CI- (4-* ^^71^1/) fc^'J^ 
> _2-^;M^ VOV Cb, eD CI, 4rm*K>ttWfi 

(R) -5, 1 KD-5- CI- (4-* Y*is7^*3-)\<) fcT^U 

*;>-2->f;M^;iO ^>V* Cb, e) CI, 41**W\Z> (0. 6 3 
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g) o^dd^> (10ml) MC4MM/^^>3. 0ml *m 

^;i/0S^$6£:&»6?f*gftU WIBfb^fcfifeHttfcLTfffc (4 9 6mg, 
7 3%) o 

: 1 9 9 - 2 0 1 °C 
ESI/Mass :4 2 9 [M+H*] 

NMR(CDsOD) <5 : 1.23-1. 84(6H, m), 2.26-2. 34(1H, m), 2.54-2.72(4H, m), 
2.88-3. 06(2H, m), 3.65(1H, dd, J=7.7, 15.0Hz), 3.79(3H, s), 4.04(1H, dd, 
J=5.0, 15.0Hz), 5.13(1H, d, J=13.0Hz), 5.21(1H, d, J=13.0Hz), 6.77-6.86 
(5H, m), 6.95-7.10(5H, m), 7.22-7.33(2H, m) 

(S) -5, ll-^tKD-5 - [1- (4-* t^U^ 
(R) -2-tPti*5/**)]/\Z*VV><Dttt>*)iz (S) 

mm i Gib-sto £.m&<DE s i -ms, nmr^^ h;i/^#x.fe e 

HjA : 1 9 7 - 1 9 9°C 

(R) -5, 1 1 KP-5- [1 - (3-* Y**/7^*?-)V) 

>-2— Cb, e} CI, 4} tf-3MH£t:>^g^ 

(R) -2-b Kd=^>^;1/-1- (3-p< h^r^7oc^^;u) £^i;$;> 
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7-feh-bU;M25ml)^ (R) - 2rtFD*^^^>JJ?> 
(2 8 8mg, 2. 50mmol)s 3-^^>7i^W^l/-b (86 
3mg. 3. 7 5mmo IK MJ £ A (3 9 8mg, 3. 7 5mmo 1) N 

3>Mb:hbU£A (30mg, 0. 20mmol) £iD*x 9 0 °CT 6 

(;j;^pd^^>» ov>T?^^DD^^>i:^^y— ;i/ (2 0 : 1) t*^ 
HJUco li«;77^3>Si^ MEET£^£&@f£-r&^ (R) -2- 

hbtH^nfe (3 2 2mg> 5 2%) o 

NMR(CDCL) d: 1.34-1. 77(6H, m), 2.31-2. 63(4H, m), 2.68-2.84UH, a). 
2.94-3.10(2H, a), 3.43-3. 51(1H, n), 3.71-3.77(1H, a), 3.81 (3H, s) 6.74 
-6.85 (3H,a), 7.19-7.26 (1H, m) 

(r) -3-^dd-i- (3-^ v*^? ttw)'&> 

(R) - 2 - t KD^>^^- 1 - (3-^^>7xW) t^U£?> 
(3 2 2mgx 1. 28mmol)^DD^^>10mlMU 
T*il#L&#^ h>Jx^7^17 0mg (1. 6 8mmo IK #><fc£M 
^>^;i/^^;v^n U h* 1 9 2mg (1 . 6 8mmo 1) &1jn^ 2K#TT? 1 B# 

lEbfeo mmM^mm^^^y^^X'^mm. jii*«ETcgitsi:> (R) 

-3-^dd-1- (3-^h *^>7 x*^) U S>>#&lt€&«M*& 

nt^xn^tifz (18 2mg^ 5 3%) o 
NMR(CDCls) d> : 1.30-1. 44(1H, a), 1.56-1.74(5H, a), 2.39-2.47(lH, a), 
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2.62-2.8K4H, m), 2.84-2. 96(2H, m), 3.61(1H, dd, J=3.7, 12.7Hz), 3.67(1 
H, dd, J=7.0, 12.7Hz), 3.81(3H, s), 6.72-6.80 (3H, m), 7.17(1H, ■) 



(R) -5, 1 l-S?tKO-5- CI - (3-* h^>7i^f;i/) K^ijy 

>-2->r;M*-;iO Cb, e} Ci, 4} a-4r-*H?K> 

TJ^dt^mmT. 6 0%7km4bj-hVtl± (2 7mg N 0. 6 8mmol) * 
^^r-b->T-^bfe^ i?*3-)l> K (5ml) t:IiU iS"e3 0 
#RB«#b;fegU 5, ll-S?bKD^WCb, e3 CI, 4} 
> (122mg, 0. 6 8mmol) ^*Dx.s gI-e20^H»fflfc. 5 0°C 
•e3 0^P»L^ (R) - 3-^PP-l - (3-^h^>:7 

jl^^I/) ^tr^.U^> (18 2mgv 0. 6 8mmol) 

K (3ml) ^IWb^ 5 0°CT- 1 5 0#Hfli#b;fco Ej&m&xaa 

^>hWfSSt^)^ (10:1) OV^^=3r-y->^S^^^;U (4:1) 

{3tilT§aibfeoiil&77^^3>^l^SltET{:^g*t5^> (R) 
-5,11 -^fc Kd-5- CI - (3-* Ri/7i^^) b*^U^>- 2 
— f;M^;iO S^W Cb, e) CI, 4^ ^^K^j^iRltfefflttKJiib- 

Xftbtift (7 8mgs 3 0%) o 

NMR(CDCh) <5 :1.37-1.80(6H, m), 2.16-2. 44(1H, m), 2.50-2.70(3H, m), 
2.73-2.83 (1H,e), 2.90-3.03(2H, m), 3.56-3.69 (1H, m), 3.78(3H, s), 3.9 

8-4.08UH, m), 5.12(1H, d, J=13.3Hz), 5.21(1H, d, J=13.3Hz), 6.68-6.72(4 

H, ■), 6.95-7.08(4H, m), 7.15-7.32(4H, m) 

(R) -5, 1 l-^bKn-5- CI- (4-A h 7 x* b'^U^ 
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>-2-^W3 VOV Cb, C1.'4D 

(R) -5, 1 KD-5- CI - (4-* h^>7iW) fc^'J 

2>>-2->f;M*-;iO Cb, e) CI, 4) (7 8mg) 

cD^^dd^^> (5ml) **{c4MJfiK/»exf-;i/0. 5ml£7jD;i> 2 

mgs 9 0%) o 

ESI/Mass:4 2 9 [M + H + ] 

NMR(CDaOD) 6 : 1.40-1. 95 (6H, m), 2.55-2.650H, m), 2.75-3. 15(4H, m), 
3.45-3. 60(1H, m), 3.74(3H, s), 3.95-4. 14(2H, m), 4.19(1H, b), 5.2K1H, 
d, J=14.0Hz), 5.27(1H, d, J=14.0Hz), 6.60-6.92(5H, m), 7.00-7.4K7H, m) 

C^JS^J4D 

(R) -5, 1 1-^t K D — 5 — [1- [3 - (4-* F^ri/7i^) 7u 

tr;i/] tv*ys?>-2->f v^> s J Cb, e: Ci, 4D 3a-*"tH?K 

(R) - 2 -t h'D^^V- 1 - [3- (4-^ h^>7zrjl/) rp^;i/] 

T-fe h- h U/b (2 5ml) *fcx (R) -2-tKn^>/f^'|y> 
(2 88mgs 2. 50mmol)s 3- (4-j* h^>7ir;i,) 7*D^^ 
.>p_}> (9 i 5mg N 3. 7 5mmo 1) s JKK:*- h 'J^A (3 9 8mg, 3. 
7 5mmo 1) x V U^A (30mg, 0. 2 Ommo 1) £flQx.s 9 
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mitimt\^xmwiz^^DD^^>^mi\ •o^xv* * & * * > ; 

(2 0:1) T&ffibfco mM*7?* is a >%mt& MEET 5 
fc N (R) - 2 - 1 KD^r^^- 1 - [3- (4-^ ^^>7i^) 7*D 
fcVl/] b^U^>-#^£s&#t>fcbT?#£ftfc (4 2 2mg, 6 4%) . 

NMR(CDCL) : 1.29-1.73 (6H, m), 1.81 (2H, q, J=8.3Hz), 2.28-2.37(1 
H, m), 2.43-2.63(3H, ■). 2.75-2.86(lH, m), 2.90-3.06(2H, m), 3.47(1H, dd, 
J=4.3, 12.0Hz), 3.73(1H, dd, J=5.0, 12.0Hz), 3.79 (3H, s) 6.83(2H, d, J 
=9.7Hz), 7.09(2H, d, J=9.7Hz) 

(R) - 3-^DD-l - [3- (4-t< F+y7irjl/) /D^l/] *^efc^ 

(R) -2-b KD*S/^^- 1 - [3- (4-^ h^r^^i-;!/) 
f^U^> (4 2 2mg) $^od^^>1 OmlMU 2K#T*C« 
hUxW^>2 10mg (2. 08mmol) , ^J;7i^^> 
X;is7ts-)VJ7 DUK238mg(2. 08 mm o 1 ) &]}U?i, *^TT 1 l$IS!x 

tzo mwm*mm-??*i"?j±X'$tmm:. si^rcgstsi^ (r) - 

3-^PD-l - [3 - (4-p< ^^>7i^) rnhvi/] * J E^U^>*» 
JK«fiM«Jjti:tTllUfe (2 7 8mgx 62%) c 
NMR(CDCL) <5: 1.28-1. 40(2H, m), 1.50-1.82(6H, m), 2.24-2. 33(1H, m), 

2.43-2.60(3H, m), 2.64-2.76(2H, m), 2.78-2.85(lH, m), 3.56(1H, dd, J=4. 
0, 12.0Hz), 3.59(1H, dd, J=7.0, 12.0Hz), 3.79(3H, s), 6.8K2H, d, J=9.7H 
z), 7.10(2H, d, J=9.7Hz) 

(R) -5, 1 1 -^t KD-5- CI - [3- (4-* 7u 
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t:;i/] tr^y ^>-2-<<;M?-;iO *f<>V Cb, e} C 1 , 4D #*1H^ 

Tfr-JynMT. 60%*3RYb^-hU^A (39mg s 0. 99mmol) * 

^■y-^-e^bfe^ ^^^;^;i/^*^>K (6 mi) «su ist3 0 

#ftH«#b;fe&x 5, e} CI, 4} 

> (17 8mg, 0. 9 Ommo 1) fciraiU- 2 0#|ffl*#bfco 5 0°C 
t3 0«#lfe^ iO^it (R) -3-^DP-l- [3-" (4-* h 
^>7x^;v) /Dt:^] * : E^'J^>(2 7 8mgs 0. 99mmol) © 

^p<^^;i/^^^h* (3mi) ***»tuts 5 o 3 mm&nvtzo & 

T«*0fc^*tf>fc»8fc£?-;i' (10:1) ■WC^tfVfcOTfcK*- 
;i/ (3 : 1) ^^Tigitibfco ?t^^7^^^3>>£ll©s MffTC^I^S 
itS^ (R) -5, 1 KD-5- CI- [3- h^>7i 

-;v) ywji<] fcv*u$»-2— f;M*\«0 Cb, e) CI, 43 

:fr=*1Hffc:>#^lt&i*tW2: XsXmtbfttz. (1 9 6mgs 4 9%) e 
NMR(CDCL) (5:1. 23-1. 80(8H, m), 2.16-2.25(1H, m), 2.30-2.44(lH, m), 

2.51-2.94(5H, ■), 3.23-3.38(lH, m), 3.78(3H, s), 3.97-4.08 (1H,e), 5.12 
(1H, d, J=13.0Hz), 5.2K1H, d, J=13.0Hz), 6.65-6. 83(5H, ■), 6.95-7.28(7H, 

m) 

(R) -5, 1 KP-5- CI - [3- (4-* h^7i-;i/) 7*d 

hVb] tf^U^>-2-1';M^;i/) Cb, e} CI, 4) 

(R) -5, 1 1-S>t KD-5- CI - [3- (4-* h^>>7^-;p) r 
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DbVl/] K"OJ2»-2 — r;Mf-;uD S^W. Cb, e) CI. 4D*=¥-y-K 
f> (1 9 6mg) (D^DD^> (5ml) »4MM/i^^;H. 
Omim 2«HH«#Ufc»x *«E*«£Efi*U *fif3toi§rt>£^J$&@# 
£bTf§fc (1 8 0mgs 8 5%) • 
ESI/Mass:42 9 [M+H ( ] 

NMR(CDsOD) d:1.70-2.22(8H, m), 2.50-2.65(lH, i), 2.88-3.22(4H, m), 
3.43-3.55(lH, m) ,3.74(3H, s), 3. 98-4.08(lH, m),4.13-4.32(2H, m), 5.19 
(1H, d, J=13.7Hz), 5.25(1H, d, J=13.7Hz), 6.60-6. 92(5H, m), 7.00-7.38(7H, 

■) 

(R) -5, 1 [1- (3, 4-*7ls>i?**l-$'7x:—*. 

W)5?>-2-'( )\s*f-)V\ V^>^J Cb, eD CI, 4} 

(R) -2-tFD^^l/-l- (3, 4-^^V>^^-^r^7 3i^^;i/) 

T-fe >- h (2 5ml) (R) - 2-th*D^^;i/^'J^> 

(28 8mg, 2. 5 0mmol) N 3, 4 -*3-\s>V***/7 x.*?))/* is 
U— h (7 3 2mgv 3. 0 Ommo 1) s jRK^" h U £A (3 2 Omg, 3. 
0 Ommo 1) s B+pibi- h'J^A (3 0mg, 0. 20mmol) 9 

o-c-ci ommim$mm,vtc^ ffl£Tt®m&g&u mgyozmm^Kt 
betes* istzomt>titzmm<to*i/ v 7a^dyf^7^ u 

(2 0:1) -e&mbfco M^&7 7^3>£H#>, *ETfc»***B**-* 
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ts (R ) _2-t Kn*£/^;i/-l- (3, 4-^fl/>^>7i^ 
f^U^>d J ^fe»«tli:bT^^nfc (3 7 Omgs 5 6%) o 
NMR(CDCL) 6:1. 49-1. 72(6H, m), 2.32-2. 47(3H, m), 2.60-2.72(2H, m). 
2.87-2.93UH, ■), 3.01-3.08(1H, m), 3.44(1H, dd, J=4.7, 12.0Hz), 3.72(1 
H, dd, 4.7, 12.0Hz), 5.9K2H, s) 6.62(1H, dd, J=2.0, 9.0Hz), 6.67(1H, d, 
J=2.0Hz), 6.73 (1H, d, J=9.0) 

(R ) _3-^dd-1- (3, 4-^^U>i^^-^^y ^^Jl) a^EV^'J 

(R) (3, 4-^fU>mi/7iW) 

b*^.'J^> (3 7 0mg) §^Dn^> 1 Omlfc$g8?U ^T^^b 
&#£s b U^^TS > 1 8 4mg ■( 1 . 8 2mmo 1) „ * >X» 

*-^dU K2 0 8mg (1. 8 2mmol) fcSD*s 7K^TT- l Btfig, JE£ 

mmm*m&^r**s*i±^im8L. *^**EETfc«*-rai:. m) -3- 

^PO-I - (3, 4-^l/>mi'7i^^) *^^'jy>«e 
^«^lK^bTf#^nfc (3 7 5mgs 9 5%) o 

NMR(CDCL) (5 : 1.32-1. 43(2H, m), 1.60-1.73(4H, m), 2.35-2.44(lH, m), 
2.62-2.78(4H, m), 2.83-2.90(2H, m), 3.61(1H, dd, J=3.3, 12.7Hz), 3.66(1 
H, dd, J=7.0, 12.7Hz), 5.92(2H, s), 6.63(2H, dd, J=2.0, 9.0Hz), 6.69(1H, 
d, J=9.0Hz), 6.73(1H, J=9.0Hz) 

(R) - 5, 1 1-^t KD-5- CI - (3, 4-^l/>^>7x^f 
;i/) *>*>-2-^;i^^;i0 Cb, e) CI. 4} *-3r1H?£> 

7*^^>IWKETn 6 0%7kmiti- h U£A (5 6mg> 1. 4mmol) ^ 
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*tf>T*fci*bfcgU Vtf-JWbtti'V (1. 0ml) t«8»U 0 
#Ra8£#U;fe&x 5, 1 l-SJtKDS^W-Cb, e) CI, 4} #*1H?b: 

> (2 5 Omg, 1. 2 7mmo 1) £fln*s SfflT3 0#IUU 5 0°CT*3 0# 
F»bfeo (R) -3-^po- 1- (3, 4-*?U>iS**i' 
7iW) t^^'J^> (4 2 6mgs 1. 40mmol) (DiSJ-T-JVXJls 

***>k (5mi) ®m*ffiTLXs 5 o°CT?2«piaa#ufeo -sra^tafos 

V>tmm^fr (10 : 1) OOT-^*1?->£:Itm^;M4 : 1) 

c*itT»aufc«3a^^7^^^3>**»x«ffTfc:»«E*e*-rsfcx (R) 

-5, 1 l-ytFD-5- CI- (3, 4-^l/y^>7jW) t: 
.^ys»-2— f;M*\HO Cb, e} U, 4} **V"ti\Z>1filRM 

fe@#:i:Ut^Wc (17 1mg^ 3 0%) o 

NMR(CDCL) 6 : 1.40-1. 80(6H, m), 2.21-2.3K1H, m), 2.52-2. 75(4H, m), 
2.88-3.05(2H, m), 3.66(1H, dd, J=7.0, 15.0Hz), 3.94UH, dd, J=5.0, 15.0 
Hz), 5.1K1H, d, J=13.3Hz), 5.21(1H, d, J=13.3Hz), 5.92(2H, s), 6.68-6.8 
4(3H, m), 6.91-7.09(4H, m), 7.13-7.33(4H, m) 

(R) -5, 1 l-VM KD-5- CI - (3, 4-^fl/>m^7i^f 
)l) W)it>-2-4fr**-)l'2 *Ji>V Cb, e} CI, 4D ***Hi\Z> 

(R) -5, 1 1-^fc KP-5- CI - (3, 4-^7 4 U>Wi'7x* 
^;u) w)*»-2-<< fr**))/) i><«>*J Cb, eD CI, 4} 

> (171mg) ®^dd^^> (5ml) iSftfc 4 M4W/B»xf-;H . 
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bTftfc ( 1 5 Omgs 8 0%) o 
ESI/Mass :4 29 [M+H + ] 

NMR(CDsOD) 6 : 1.42-1. 95 (5H, m), 2. 14-2.25(1H, m), 2.75-3.10(3H, m), 
3.20-3.40(2H, m), 3.65-3.77(2H, m), 4.05-4.30(2H, m), 4.89(1H, d, J=14. 
0Hz), 5.0K1H, d, J=14.0Hz), 5.94(2H, m), 6.60-6.93(5H, m), 7.02-7.39(6H, 

■) 

(.mums') 

(R) -5- [1- (4-^PP7iW) \ZH)i?t>-2 — Ol^^l/l - 
5, ll-S?tKD^WCb, e} CI, 4) **"ti-W>tmtm 

(R) -1- (4-^DP7i^/l/) -2-hb'Ddr^^^l/^'J^> 
TKY-YVK (2 5ml) (R) - 2 - 1 Fd^^K^U ^> 

(2 8 8mg> 2. 5 Ommo 1) x 4-^DD7i^H->l/-h (9 3 1 
mg;3. 0 Ommo 1) N h'^A (3 2 0mg, 3. 0 Ommo IK 

3${bJ- h U £A (3 Omg, 0. 2 Ommo 1) 9 0 "CT? 1 0 NfHiD 

3!KcS^dd,><^>£JBI\ ^^^oo^^>t^^y-;i/ (2 0: 1> "C 
^tBL-^o 5a^3&7^^2/3>*id«)N »EETfc*!£&S3rrS2:x" (R) -1 
- (4-7DD7iW) -2-t h*D^i/^^^'J^>^Sfe» 
£l>m<otltz (3 5 4mg N 5 6%) • 

NMR(CDCL) £: 1.30-1. 73 (6H, ■), 2.32-2.47(2H, m), 2.62-2.76(3H, m), 
2.89-3. 07(2H, m), 3.44(1H, dd, J=4.7, 12.0Hz), 3.7K1H, dd, J=4.7, 12.0 
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Hz), 7.1K2H, d, J=9.3Hz), 7.24(2H, d, J=9.3Hz) 



PCT/JP00/O0071 



(R) -3-^DD-l- (4-^PD7i^Jl/) ^t:^U^> 

(R) — 1 — (4-^DD7iW) -2-h KD^-^^^;i/t:^U^> (3 
54mg) £^PP^<*>1 0ml£$g8¥U 7K^TT-m#L&#£. hU^ 
1 8 4mg ( 1 . 8 2mmo 1) x i^W^^Mrj^piJ h* 
2 0 8mg (1.8 2mmo 1) £in;U MTT'l^v Miz^UTT 1 4B# 

^SMJ3ET^g*-r?>^. (R) -3-^pp-I- (4 
-^DD7x^) ^b-^'J^>^Mfe«W^bTf#^ttfe (3 8 0 
mgs 1 0 0%) o 

NMR(CDCls) 6 : 1.30-1. 43(1H, m), 1.54-1. 74(5H, m), 2.36-2.44UH, m), 
2.60-2.78(4H, m), 2.83-2.93(2H, m), 3.58(1H, dd, J=4.0, 12.7Hz), 3.64(1 
H, dd, J=7.0, 12.7Hz), 7.12(2H, d, J=9.0Hz), 7.24(2H, d, J=9.0Hz) 

(R) -5- Cl- (4-^PD7i^f;i/) fc'^u^>-2--<f;M^;iO - 
5, 1 l-^hKD^>^ Cb, eD Cl, 4} ;**1Hft:> 

T)\>3>$m.T, 6 0 %7kM'(kj~ HJ £A (5 6mg, 1. 4mmol) ^ 
^•9->T*^bfe^s ^fj^M^ri/F (10ml) Ic^U iSt*3 0 
frmMnistz'&s 5, 1 1-^h KP$^>\/ Cb, e) Cl, 4) *#1Hfe 
>(2 5 0mg, 1. 2 7mmol) iST'30m 5 0°C"C3 0# 

^m^bfeo C(5D^{3 (R) -3-^PP- 1 - (4-^7DP7iW) * 
t^ij^> (38 0mgs 1. 4 0mmol) O^WM^i'h* (5m 

i) mmzmrvx, 5 o o cT"2P#p^tt#ufee s^^^ainswTk^^^^ 
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mt> =7 a ? p h y 4 -crt u mmmt vxmmz^^ > tnwt^ 

;K5 : 1) £/*H\ -D\,^^*V>mm^3-» (2:1) Ic^T^ffibfco 
^^^^^g^l^ ^BET£&*££®5fe-f S£u (R) -5- CI- (4 
-^dd7jW) t^»j^>-2->f;M^;iO -5, ll-^th*P^ 
W Cb, e 3 CI, 4D ^^^^^^H^fcUTW&nfc (160m 
ffs 2 9%) o 

NMR(CDCla) 6 :1.35-1.60(5H, m), 1.70-1.86(1H, m), 2.22-2.3H1H, m), 
2.50-2. 73(4H, m), 2.90-3. 02(2H, m), 3.65(1H, dd, J=7.0, 15.0Hz), 3.93(1 
H, dd, J=5.0, 15.0Hz), 5.11(1H, d, J=13.3Hz), 5.19(1H, d, J=13.3Hz), 6.7 
6-6.84(3H, m), 6.91-7. 06(3H, m), 6.96(2H, d, J=9.7Hz), 7. 17-7.32(2H, m), 
7.19((2H, d, J=9.7Hz) 

( R) _ 5 _ c i - (4-^pn7i^) tr^U s^>- 2 ;M?-;iO - 
5> ! i-^t Kps?^; Cb, e'3 CI, 4D ^^i7-^ft:>^^ 

(r) -5- ci- (4-^o07iW) tf^.u^>-2--r;i/^^;i/D 
-5, 1 l-^hh'D^W Cb, e} CI, 43 **VW> (160mg) 
(5^po^^> (5ml) Mt4Miii/^i^H. 5mUM> 2 

mmmnvt^ ^&«ee©*u *gsefci^£fi€i0#£bT*ffc (155 

mg> 8 7%) o 
E S I/Mas s : 4 2 9 [M + H + ] 

NMR(CDsOD) <5:1.75-2.00(5H, m), 2.20-2.28(lH, m), 2.83-3. 12(3H, m), 
3.28-3.40(2H, m), 3.68-3. 80(2H, m), 4.10-4.30(2H, m), 4.89(1H, d, J=14. 
0Hz), 4.98(1H, d, J=14.0Hz), 6 . 78-6 . 04( 3H, m), 7.02-7.12(3H, m), 7.16-7. 
41 (6H, m) 
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(R) -5, 1 l-^tKD-5- [1- (4-^W^7i^) t: 

^u^>-2-^;m^;u] Cb, eD CI, O *#ittfb:>2'ttHK 

(R) -2-fc KD^f;i/-l - (4-^f^7t^7i^) t^'J 

T-feh-h'j;i/ (2 5ml) (R) -2-b h'D^>Xf;i/^iJi;> 

(2 8 8mgs 2. 5 0mmol)s 4-*J*?-)VT S 7 
(7 2 9mg, 3. 0 Ommo 1) „ &mi~ h V £A ( 3 2 0mg, 3. 0 0m 
mol), 3i>WJl>A (30mg,''0. 2 0mmol) ^Ms 9 0°CT 

1) tl(UU:o ^fc:7r7^>3 MffiTi-^^^-TS^ (R) 

^fiW^btf^ (4 5 2mg^ 69%) o 

NMR(CDCls) 6 : 1.30-1. 73 (6H, m), 2.38-2. 54(2H, m), 2.68-2. 75(4H, m). 
2.90(6H, s), 3.08-3.16UH, m), 3.47(1H, dd, J=4.7, 12.0Hz), 3.76(1H, dd, 
J=4. 7, 12.0Hz), 6.68(2H, d, J=10.0Hz), 7.06(2H, d, J=10.0Hz) 

(R) -3-^DD-l- (4-^WV7i^;V) *^t^y^> 

(R) -2-tFD^^-i- (4-^f;i/7^;7i^f;i/) tr^ 
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iJi/*> (4 5 2mg> 1. 7 2mmo 1) I^,DP^^>1 OmlMU 
TktfTFTlf^b&^eK h'Jxf;i/7^>2 2 6mg (2. 2 6mmolK *s 
J:^^ ^ >^;i/^-;i/^D U H 2 6 0mg (2. 2 6mmol) £#nx.s tK^T 

(R) -3-^dp-i- (4-v*3-)V7X;y ^^f-fr) ^t:^.'j^>* J 

^atftltbtllWc (4 7 0mg, 9 7%) o 

NMR(CDC1 3 ) 6:1. 30-1. 45(1H, m), 1.53-1.73(5H, m), 2.38-2.48(lH, m), 
2.60-2.75(4H, m), 2.82-2.92(2H, m), 2.91(6H, s), 3.6K1H, dd, J=3.3, 12. 
3Hz), 3.68(1H, dd, J=6.7, 12.3Hz), 6.70(2H, d, J=9.7Hz), 7.06(2H, d, J=9. 
7Hz) 

(R) -5, 1 l-^tKD-5- CI- {4-V^^-)VTK /7i^f-;i/) t: 

^u^>-2 — r;M*-;io ^> y J Cb, e} Ci, 4) **-y-w> 

TJVzi^mT, 6 0%7k^b^- h ») £A (6 7mg> 1. 6 8mmol) £ 
^=*-*?->-£#fc?f»bfc^ ^^^X^^^r^ K (1 0ml) {3^U ^St?3 
O^Jt^b*:^ 5, 1 1 -S>t KP^W Cb, e) Cl , 4} 3"*tHf 
t:> (300mg, 1. 5 3mmol) ^P^> ISt«30m 50°CT-30 
#P^M#bfco ccd^K: (R) -3-?pd-1- (4-^WU7x 
*^-;U) ^t^V^V (4 7 0mgs 1. 6 8mmol) (DiS*3 L )VXJl<**- 
S/K" (5ml) ^^iTtts 5 0 °CT- 3 BtP^Jf^bfco SSItlMtfTjc 

fcgt^x^/ (10:1) £fl3V\ oot*^*1t->£S1^^;1' (4 : 1) 
Xs ^^r-9->^^^;i/ (1:1) t^«U;o 3511^77^^3 
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MM, «ETfc«rt«E*e*r*i:> (R)-5, l.l-^bKD-5- CI- (4 

CI, ^^•ift:>A s ^fe@^^bTf#^ti^ (2 2 4mg> 3 3%) c 
NMR(CDCls) £:1.30-1.60(5H, m), 1.75-1. 84(1H, ■), 2.29-2.37(lH, m), 

2.57-2.72(5H, m), 2.92(6H, s), 2.95-3. 04(1H, ■), 3.63(1H, dd, J=8.3, 15. 
0Hz), 4.10(1H, dd, J=5.3, 15.0Hz), 5.15(1H, d, J=13.3Hz), 5.23UH, d, J= 
13.3Hz), 6.68(2H, d, J=9.7Hz), 6.72-6.84(3H, m), 6.97(2H, d, J=9.7Hz), 6. 
99-7. 1K2H, m), 7.22-7.33(3H, m) 

(R) -5, 1 1-^t KD-5- CI- (4-^WV7iW) K 

^ov > -2->(»*3-M Cb, e) ci, 4) **y-ev>2mm 

(R) -5, 1 1-^fc K o — 5 — CI - (4-^W^7jW) 

k^u^>-2— Y;M^;iO Cb, e} Ci, 4) #*-tHf^> (l 

7 lmg) 6D^dpp<*> (5ml) 4 MfiK/S^»3i^;H . 5ml 

(2 2 Omgs 8 4%) o 
ESI/Mass : 4 2 9 [M + H + ] 

NMR(CDsOD) 6:1. 82-2. 02(5H, m), 2.20-2.28(lH, m), 2.96-3.1K2H, m), 
3.15-3.4K3H, a), 3.30(6H, s), 3.71-3.8K2H, m), 4. 14-4. 37(2H, m), 4.92 
(1H, d, J=14.0Hz), 4.97(1H, d, J=14.0Hz), 6.76-6.95(3H, m), 7.07-7. 12(2H, 
m), 7.23(2H, d, J=9.0Hz), 7.28-7.49(3H, m), 7.58(2H, d, J=9.0Hz) 

(R) -5, 1 l-5>fcKP-5 - [1- (4-* hWi*^).KPijy 
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>-3— ct>, eD ci, 4i **-*H£\z>mmm 



(S) -3- (4--hD^>^;i/t^» tTD'jyv 

(S) -i-t-rh^*;i/si?— ;i/-3- (4--hD^W-f;i/^) 

tTD U i?> (J. Org. Chem. 59, 2289(1994)) ( 1 . 6 8 g> 5mmo 1) <Di/ 
mXlOml) ««fc4Mttffl|/^*^>3. Omim 2B$fSJ£ 

;i/T?iftttJbfeo J6«I*«EH*U CS) -3- (4--hD 

^>y^;^^r^» KD U^>«»He»«4toftfcUT»fe ( 7 9 9mg, 6 
8%) o 

NMR(CDCh) <5:1.97-2.08(1H, m), 2. 15-2.27(1H, m), 2.97-3.05UH, m), 
3.16-3.26 (3H, m), 5.49-5. 54(1H, ■), 8.20(2H, d, J=10.0Hz), 8.28(2H, d, 
J=10.0Hz) 

(S) - 3 - (4--hD^>V r 'f;i/^» - 1 - (4-* K*S/7i*^) 

(S) -3- (4--hP^>^M^» tTDUi;> (7 9 9mgs 3. 
3 8mmo 1) CDT-fe h- r VJV (4 Oml) $g$tt:4-^ ^^7i^JH 
*>U— r (1. 2 4g N 4 . 0 5mmo 1) x j^^hU^A (4 3 Omg, 4. 
0 6mmo 1) x 3«Mb^ r U £A (4 Omg, 0. 2 6mmo 1) ^ia^x 9 
0 °CT- 3 ^^Dl^S^Ufe^ bfco ^^g^^^l/T-^U 

Yh777^-CfitU fcffitti:UT^fc^*:fr>£»lfct^l' (10:1) 

ov^i^i^g (1:1) izm^xmmvtzo mmte7^?i/3>% 
m®. «ETtz»«i*e5fef (s) -3- (4--hP^>^>r;^^^) 
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0 0 gs 8 0%) c 

NMR(CDCL) 6 :1.99-2.10(1H, m), 2.35-2. 56(2H, m), 2.63-2.82(4H, m), 
2.88-2. 99(3H, m), 3.79(3H, s), 5.43-5. 50(1H, m), 6.83(2H, d, J=10.0Hz), 
7.13(2H, d, J=10.0Hz), 8.22(2H, d, J=10.0Hz), 8.28(2H, d, J=10.0Hz) 

(S) -3-kKD^-l-r (4->h*'/7x^).KPiJ^>. 
(S) -3- (4--hn^>y-f;i/t^» -1- (4-/h^7i^f 
tTD>;^> (1. 00g; 2. 7 0mmol) (20ml) \ 

fh7bh'P77>(20ml)^i(10ml) CSIU 4M-L iOH (3 

fc*^- f^fc^filfc. *«W*ia*U «ffiTfc*8E&B**-Sfcs' (S) 
-3-tfD^>-l- (4-/f^^7i^^) Kp^'^tfiMtfeJlM** 
(54 1mg/9 1%). 
NMR(CDC1 S ) (5 : 1.64-1. 80(1H, m), 2.12-2. 25(2H, m), 2.51-2.56UH, m), 
2.64-2.70(2H, m), 2.73-2. 78(3H, m), 2.90-3.00(lH, m), 3.79(3H, s), 4.32 
-4.38 (1H, m), 6.83(2H, d, J=9.7Hz), 7.12(2H, d, J=9.7Hz) 

(S) -3-^^>^;u7*— ;i/^-^rS/- 1 - (4-* v^i/y^^)v) trn 

(S) -3-bh'D^-l- (4-^i^7i^l/) trPU^> (54 
lmg, 2. 4 5mmo 1) ftS?^oo^^> .(1 5ml) C^JIU JtlfUft 
^^^Tth'JxW^ (2 7 2mg^ 2. 6 9 mmo 1 ) * 
7t-;^nUK (2 9 5mgv 2. 5 8 mmo 1 ) £2jd;u 0°CT*l^ti^ 



35 



WO 00/40570 PCT/JPOO/00071 

®*b7co iW^'JiJ^^A^DY r-#9 7.f— fcftfU ^ttl^^UT 
ISJC^^DP^^fflK i;^DD^^>i:^^-MMi (5 0 : 

(S) -3-^^>^;i/7*=;i/**S/-l- (4-^^>7jW) tTD 
U^>#afe@#fcbTf§£nfc (7 3 4mgs 100%) o 
M& : 7 0 - 7 1 °C 

NMR(CDCL) (5:2. 05-2. 15(1H, m), 2.26-2.38UH, m), 2.45-2. 53(1H, m), 
2.65-2. 78(4H, m), 2.79-2.99(3H, m), 3.01(3H, s), 3.79(3H, s), 5.19-5.25 
(1H, m), 6.82(2H, d, J=10.0Hz), 7.12(2H, d, J=10.0Hz), 

(R) -5, ll-^tKD-5- [1- (4-* Y*cis7 ^^3-)],) fcTP'J 
S»-3-< J?f<>V Cb, CI, 43 
T;Pri>mSftT> 6 0%7K^b^"h U^A (2 4 Omg. 6. Ommol)£ 
It bfcgL S^^U*;^*^ h* (20ml) fc^bfco 

5 0^P»bfets 5, 1 (b, e} CI, 43 

-faft^> (1. 20g, 6. Ommol) £;&0;L. ijSl?6 0m ^e>^5 0°C 
■C6 0^RII#bfc, (S) - 3-*#>X)\s-7*-)l**i/-l- 

(4-* h*ri/7 t^D US>> (7 3 4mgs 2. 4 5mmol)©^ 

;*^;i^;i/*^>h* (10ml) ^SiTUTs 5 0*CT3l$IHflM$bfco S 
J»»S**«ca?N (1:1) ©SMlt-itt}U:o S 

h^:7^-£ttU &««fcbT«*Ofc^*tf>£M^*-> (1 0 : 1) & 
Ml\ -D^X-^*V>t.&mx-3 L fr (3:1) *«T^E«£j8ii (2 : 1) C 
t^T^lfe. jg^«c7 7^^s>*H«)s 85BETfcaiJi&@*"rai:N (R) 
-5, ll-^th'D-5- [1- (4-^ h^^>7i^^) tP'J^>-3 
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--OKI Cb, CI, **VVV>j$mi&fomnh\.Tntz 

titz (0. 3 6 3 6%) o 

NMR(CDCL) £:1.74-1.83(1H, m), 2.22-2.31(lH, ■)., 2.39-2.43UH, m), 
2.49-2.6K2H, m), 2.63-2.76(3H, a), 2.78-2.85(lH, m), 3.19-3.24(1H, ■>, 
3.78(3H, s), 4.67-4.74UH, m), 5.30-5.50(2H, b), 6.72-6. 84(3H, m), 6.80 

(2H, d, J=8.7Hz), 6.94-6. 96(1H, m), 7.04-7.12(2H, e), 7.08(2H, d, J=8.7H 

z), 7.27-7.33(2H, m) 

(R) -5, 1 KD-5- [1- (4-^>^>7iW) fcTDU^ 

>_3-^;H Cb, eX CI, 4} fcr>iMi8g 

(R) -5, 1 KD-5- [1- (4-^ h**/7**3-Jl<) ^DU 

^>-3-^;V] ^>^/ Cb, e} CI, 4) tW^>(3 6 Omg, 0. 
9mmol) CDS^DD^*> (1 0ml) git4MM/Wt>2. 0 

-»&*>m&m^ m^t^m^&^m^ti,xmz (3 02mg, 77%) „ 

m&: 2 2 4-2 2 6°C 
ESI/Mass:40 1 [M+Hl 

NMR(CD»0D) 6 : 1.90-2. 10(1H, b), 2.45-2.65(lH, b), 2.93(2H, t, J=6. 

7Hz), 3.20-3.80(3H, b), 3.42(2H, t, J=6.7Hz), 3.76(3H, s), 5.06(2H, s), 

5.80-6.20(2H, b), 6.72-6.75UH, m), 6.79-6.91(4H, m), 6.97-7.00(lH, m), 
7.12-7.20 (4H, m), 7.36-7.42(2H, m) 

(S) -5, 1 1-S>fc KD-5- [1- (4-^ h^>7x*^;i0 V 2> 
*j^J Cb, e) CI, 4} 
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(S) -3-fc (4-^^7xW) h'DU^XDfU) 

QlZ (R) -3-fc (4-^ Y*c*/7 **=h)V) tD'Ji?>^ 

IqiacDES I -MSs NMR^^ hM4tfc. 
H-^: 2 2 5-2 2 7°G 

(R) -5, 11 -^t K P - 5 - [1- (4-S>**-;KP5 J y^^JV) fc* 
DU^>-3-^;i/] Cb, e) CI, 42 **VW>i&mi& 

(R) -1- (4-^WU7iW) -3-fc KP=^fc*PU^> 
(R) - 3 - fc KDdp^tTD U ^> ( 5 2 2mg, 6. Ommol) 

(4 0ml) 4 - ^ y 7 h u- h (1. 9 

lg, 6. Ommo 1) x m.mi- h U (7 5 Omg, 7. Ommo 1) \ 3 
$4t±hV$/* (4 Omg, 0 . 2 6mmol) £Sn;U 9 0 °CT 4 mfStuMiM 

V>T-^^PD^^>i:^^^-^ (5 0 : 1) §^ IrI?I-£$&& (20 : 1) 
C^T^ffib^o a£^& ^ 5 * MJET£^&£^T£ £u (R) 

-1- (4-^W^7i^l/) -3-tb*D^tD'jy>«g 

mxmh\sxn*>nfc ( 1 . oog, 7i%) 0 

NMR(CDC1,) <?: 1.65-1. 80(1H, ■), 2.15-2.35(2H, m), 2.50-2/56(lH, m), 
2.64-2. 78(5H, m), 3.79(6H, s), 2.92-3.00(lH, m), 4.29-4.36 (1H, m), 6.6 
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( S ) _ i _ (4-^Wi;7x^iV) -3- (4-— hp^W'f^ 

7;^>^Tt- (R) -1- (4-^WV7z^;i/) -3-th* 
D^^> t!D 'J i^XDiTkr h 7 h K D 77 > (20ml) h'J7i-^ 
> (1. 7 2g, 5. 1 3mmo IK 4--hD^BS^ (0.86 
g, 5. 13mmo l) £;fJP;U ^T-}t^U^^^T^^*;^>^^3i^ 
:c*^;W94 0 % MK^>i&$& ( 2 . 32mK 5. 1 3mmo 1) llTl/f:. 
^T2BtF^#U • ^;i/6 0ml ^iP^fe^x 7jc, fiSfOfiWzJ^ 

-NaOH^iPx.-r^T;i/*'J^t3bfe^ ^DP^^>tifflu *r$m& 

^bs MffiTT-^^^b^o agtl^^UTJ^l/TJ^A^D v h^7 7>f 
— fctt\U ^m^bT^^*^^^^ (10:1) .*fflV*s on 
•cmm&te®. (3:1) ^-nT (1:1) C^TStiabfe. 1^777^3 

(8 6 Omgs 64°/»), 

NMR(CDCL) 5:1. 99-2. 10(1H, m), 2.35-2.56(2H, m), 2.63-2.82(4H, m), 
3.79(3H, s), 2.88-2. 99(3H, m), 5.43-5. 50(1H, m), 6.69(2H, d, J=10.0Hz), 
7.09(2H, d, J=10.0Hz), 8.22(2H, d, J=10.0Hz), 8.28(2H, d, J=10.0Hz) 

(S) -1- (4-i^^W^7i^) -3-fc KD*S/£DU^> 
(S) -1- (4-^W^7 7iW) -3- (4--hD^>y>f 
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fD'j^> (1. 0 0^ 2. 7 0mmol) S^y — )]/ (2 0m 
1) N fh7hHP77> (2 0ml) s zk (10ml) fc$MU 4M-L i 
OH (3ml) S»Tl/Ts Kif 1 «fB«#tfc. ittETfciSliS* l/ft^ 

(S) -1- (4-^W^7i^^/l/) -3-k|«D^Kp'ijy># 

aatfiH#fcbT#6n*: (3 2 0mg, 6 2%)o 

NMR(CDCL) 5:1. 65-1. 80(1H, m), 2.15-2. 35(2H, m), 2.50-2. 56(1H, m), 
2.64-2.78(5H, e), 3.79(6H, s), 2.92-3.00UH, m), 4.29-4.36 (1H, e), 6.6 

9(2H, d, J=9.7Hz), 7.08(2H, d, J=9.7Hz) 

(S) -1- (4-^WU7i^;i/) -3-*#>X))/7*=-fr#3c 

(S) -1- (4-i?*3-JV7$.; 7 -3-tCD^>tDiJ^> 
> (3 2 Omg> 1. 3 7mmo 1) &SS9UU*?> (10ml) fc:$SJS¥U 
^Udi^^MTt* h >( 1 5 2mgs 1. 50mmol) i:^ 

^^^t-Mn'Jb' (164mgs 1. 4 3mmol) £;&Q£ N 0°CT*1 

(5 0 : 1) «A«bfeo 5i^«c7-7^i/3>^«), «EET£i8Ji£ 
g3c-T5£x (S) -1- (4-^W^7iW) -3-^*>*;i/ 
7t-Jl/t^^D»J^>^t6i^i:ttf Wc(3 7 8mg^ 8 8%)o 

NMR(CDCL) <5:2. 04-2. 15(1H, e), 2.26-2.36(lH, m), 2.45-2.52UH, e), 
2.63-2.74(4H, m), 2.82-2. 98(3H, e), 2.91(6H, s), 3.02(3H, s), 5.18-5.24 
(1H, b), 6.69(2H, d, J=9.7Hz), 7.08(2H, d, J=9.7Hz), 
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(R) -5, 1 [1- (4-^^7U7xW) tT 

p.j^-S-^V] Cb, e) CI, 4 3 

77U=f>*l*T\ 6b%*^*HJ** (16 0mg> 4. Ommol) £ 

S^^*^**^ ^ (1 2ml) fcMUfc. MUX' 

3o#M«#ufc* 5, 1 i-^fo^ Cb, en ci, 

(7 9 0mg, 4. Ommol) MB*. M"C 6 O0HU ' * fcfc 5 0"C 
tf 6 0 *HUtbfc. S) - 1 - ( 4 - ^ ^ ^ ? 

-3-y^^;i/7^;^^DU^> (3 7 8mgv i. 2 lmmol) 

bW * 6 frfeM*** 'J * * * * o v h ^ 7 >r -fctt U tttfttfc 
bTMOfc^********* (10:1) ov^A^>il«x 
fM 3: l) PMHHMK fc**TtgttJbfc. *aft75^ 

*s>*JMk «ETS:«tK*«*-r*fc^ (H)-5, ll-5>fcKP-5- 

[ 1 - ( 4 -V**W7 ***7»0 U - 3 — f ;H Cb , 

e} CI. 4^^it^^>* s ^^^^ bT ^^ nfe(1 9 6mgN 3 9%) 
NMR(CDCh) <5 :1.74-1.84(1H, ■). 2.22-2.34(lH, >). 2.37-2.43(lH, ■). 

2.48-2.72(5H, ■),. 2.80-2.87(lH, m), 2.90<6H, s), 3.21-3.27(1H, ■), 4.67 
-4.76UH, >), 5.30-5.53(2H, ■), 6.68(2H, d, J=9.7Hz), 6.72-6.85(3H, ■), 
6.95-6.98UH, »), 7.04(2H, d, J=9.7Hz), 7.05-7, 14(2H, »), 7.28-7. 34(2H, 

m) 

(R) -5, ll-5>tpD-5- [1- C (4-^.W^7x^) 
x*7l0 KD>JJ^-3-^^] S"<W Cb, e} CI, 4}**1H^>- 

41 



WO 00/40570 PCT/JPOO/00071 

(R) -5, ll-^tKD-5- [1- (4-^W^y7i^f;i/) 
KniJ^-SH;!/] Cb, e) CI, 4y**V-W> (19.6m 

g) cd$^ DP^^>(5ml) **lc 4 Mli/^tx^;i/ 1 . 0 ml &m&. 

0 5mgx 89%). 
ib^ 2 1 9-2 2 0°C 
ES I/Ma s s : 4 1 4 [M + H*] 

NMR(CD»0D) £:1.90-2.25(1H, b), 2,40-2.73(lH, b), 3.03-3. 18(2H, m), 
3.24-3.42(2H, m), 3.28(6H, s), 3.45-3.54(2H, in), 3.70-3.83(lH, id), 4.08 

-4.12<(1H, mh 5.02-5. 17(1H, m), 5.80-6. 30(2H, b), 6.71-7.06(411, id), 7.1 

5-7.24(2H, m), 7.36-7.43(2H, m), 7.48-7.54(2H, m), 7.61-7.64(2H, m) 

cmmm in 

(R) -5, 1 l-VM HD-5- [1- C3- (4-^ h^>7x-;i/) 7D 
£;iO bTD U^>-3-^;i/] Cb, e} CI, 4) #=¥l7"tf 

(S) -3- (4-->P^>^;^^r^) - 1 - C3- 

(S) -3- (4--hD^W^;i/^) tDiJi?> (4 72mgs 2. 
0 Ommo 1) ©7t h- h »J;i/ (2 5ml) 3 - (4-^ h^>7xr 

;i/) rnt^M^U— h (7 3 2mg> 3. 0 Ommo 1) s h V£A (3 

20m g, 3. OOmmolK B^pit± Y U£A (3 Omg, 0. 2 Ommo 
1) £JQ;L> 9 0°CT-6^inmai«Ebfc^ m^US.T^^Ltzo 
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mm^r^ (io:i) -D^x-mm^ma ? d t^tsmi/fe. 

7i^5&:75^^3>^^ MET£^r££g£-r3£:, (S) - 3- (4-- 
hP^>^;^^) -1-C3- (4-* h^ri/7ai-;i/) 7Dt;i/) en 
<;^>#^itfe^t£%£bTf§e>ftfc (5 0 7mgs 6 6%), 

NMR(CDCL) d : 1.82(2H,q, J=8.7Hz), 1.96-2.07(1H, m), 2.23-2.55(4H, 
m), 2.6K2H, t, J=8.7Hz), 2.85-2.90(3H, m), 3.79(3H, s), 4.90-4.97 (1H, 
m), 6.83(2H, d, J=9.3Hz), 7.10(2H, d, J=9.3Hz), 8.21(2H, d, J=9.7Hz), 8. 
27(2H, d, J=9.3Hz) 

(S) -3-b h*D^r^- l- C3 - (4-* h^>y^)V) zrww t?D 

(S) -3- (4--hn^>^^^) - 1- C3- (4-p< Mr^? 
7De;i/D l^D'J^> (5 0 7mgx 1. 3 2mmol) S-^^y-^ 
(10ml) izmMVs lM-NaOH (1. 5ml) £?rFbT> Slf 1 B§ 

W*IIUS£&*£U ^Tl3^££©5feirS2:> (S) -3-tKD^>-l-C3 
(3 1 Omgs 1.0 OX)-. " 

NMR(CDCla) 6 : 1.78-1. 91(3H, m), 2. 15-2.26UH, m), 2.32-2.40(lH, m), 
2.52-2. 64(5H, m), 2.83-2.86UH, m), 2. 99-3.07UH, m), 3.79(3H, s), 4.44 
-4.50 (1H, m), 6.83(2H, d, J=9.7Hz), 7.10(2H, d, J=9.7Hz) 

(S) -Z-t^y^?*-***^- 1 - C3- (4-/h^7ir;v) 
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(S) -3-fcFD^-l- C3- (4-^>^r^7ac-;i/) f 
D \yv> (3 1 Omg, 1 . 3 2mm o 1) |^do^^> (10ml) Iz® 
«U «»tm*mh'Js^7^ (1 73mg, 1. Tlmmol) 
^^>^7#rMDiJMl9 6mg, 1. 7 1mmol)^ O'C 

^ (50 : i) iz^r^mbfeo 3i^^7^^7^ 3 >^ij> x UKTizmm 

^ri/7i^) 7Dt^ fc*PU^>#^£^f*^LT^£>nfc (3 3 6m 
^ 81%), 

NMR(CDCL) 6 :1.79(2H, q, J=8.3Hz), 2.02-2.12(lH, m), 2.24-2.33(lH, 
m), 2.38-2.50(3H, m), 2.59(2H, t, J=8.3Hz), 2.75-2.91(3H, m), 3.01(3H, 
s), 3.79(3H, s), 5.17-5.24 (1H, m), 6.83(2H, d, J=9.7Hz), 7.10(2H, d, J= 
9.7Hz) 

(R) -5, 1 Kd-5- [1- C3- (4-* b*-S/7*-j\,) y 

Dt^>l/) tD>j^>-3-^;v] ^>^Cb, e) CI, 4D^^^> 

^;^>^Ts 6 0%zk^b^-hU>>A (3 2mg N 0. 8 1mmol) £ 
^^>T-^U^s ^^l^yl^*^ (6ml) £M3Lfco 
O^M^L^ 5, 1 l-^kKP^>vr Cb, e> CI, 4} **tH? 
t:> (142mg, 0. 74mmol) Ziu^ ifit4 0m ^^,iz50°C 
T40^iS^Ufeo (S) -3-**>7.)l7*-j\,**i/-i- 

C3- (4-*h*i'7*-fr) yu^jv: (254mg, 0. 8 1 

mmol) O^f^M^K (3ml) ^$iTtts 5 0°CT*5^ 
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«#bfc« Rj^m^Tkiz^^ ^^>tmm^jv a : n amm-cmm 

t^^DD^^>W^;-;i/ (5 0 : 1) Mx.T*gtBL£o jf^&7^^> 
3>*««>x «JET«c««Eie*-rs^ (R)-5, 1 l-S?tKD-5-[l 

Cb, en CI, 4} **1H£tf>#$Si6$#^fcbTf#*>ilfc (7 8n^ 
2 5%) o 

NMR(CDCL) 5: 1.74-1. 83(3H, m), 2.22-2. 31(1H, m), 2.39-2.43UH, m), 
2.49-2.6K2H, m), 2.63-2. 76(3H, m), 2.78-2.85(lH, m), 3. 19-3.24(1H, m), 
3.78(3H, s), 4.67-4. 74(1H, m), 5.30-5.50(2H, b), 6.72-6.84(3H, m), 6.80 

(2H, d, J=8.7Hz), 6.94-6. 96(1H, m), 7.04-7.12(2H, m), 7.08(2H, d, J=8.7H 

z), 7.27-7.33(2H, m) 

(R) -5, 1 l-^t KD-5 - [1- C3- (4-^ h^->y^-JV) 7D 

t:;iO trPU^>-3--r;i/] Cb, e} Ci, 4} **"V-w>mm 

(R) -5, 1 l-S?t KD-5- [1- C3- (4-p< h^>7ac-;U) T 

Dt:;i/) itd»js?>-3-^M^W Cb, e) CI, 40 *-*-tH?fc:> (7 
8mg, 0. 1 9 mmo 1 ) D ^ 2 Ml^/if ;Vx-r^ 

3. 0ml SSO^ l«fW!l»bfc«x'.«fli*l*BE«*U «Bfti^**«Jt€& 
S^lTHfe (7 3mg. 8 6%) o 
ESI/Mass :40 1 [M+Hl 

NMR(CDsOD) 6 : 1.96(3H, b), 2.19(1H, b), 2.34(1H, b), 2.60(1H, b), 
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3.09-3.25(3H, m), 3.49-3.58, 1H, m), 3.63-3,71(2H, ■), 3.74(3H, s), 3.98 
-4.07(1H, m), 5.00(1H, b), 5.09(1H, b), 6.69-6.75UH, m), 6.79-6. 91 (4H, 
m), 6.97-7.00(lH, m), 7.12-7.20 (4H, m), 7.35-7.40(2H, m) 

mmmi 2) 

(R) - 5, ll-^hh'D-5- [1- (3, 4-^^l/>^i/7x^f 

trn 3 ->r;i/] Cb, e3 Ci, 4} **D-w>imm 

(S) -3- (4-^hn^>^^^) -1- (3, 4-**V >P** 

(S) -3- (4--hP^W'f^^» tTDU^> (4 7 2mg, 2. 
0 Ommo 1) h- h V/U ( 1 Oml) $&$tt:3, 4 

7i^W^l/-h (5 6 8mg> 2. 3 Ommo 1) s (2 
4 5mg ) 2. 3 0mmol)> 3Wh'J")A (2 0mg ) 0. 13mmo 

g^i^P (10:1) OV>-el^i?g^^ (1 : 1 ) lz£Z.Xm& bfco 

ll!S;77^3>m «ETC^I*fi*tSi:s (S) -3- (4-- 

hD'O^^l/^^) -1- (3, 4-^^l/>^^-^r^7ac^^;i/) tTDU 
^>#$fcft6»#»fcUT»6ilfc (4 74mg, 62%) « 
NMR(CDCL) £: 1.98-2. 09(1H, m), 2.35-2.55(2H, m), 2.63-2.79(4H, m), 

2.86-2. 98(3H, m), 5.43-5.49 (1H, m), 5.92(2H, s), 6.64-6.74(3H, m), 8.2 
2(2H, d, J=9.7Hz), 8.28(2H, d, J=9.7Hz) 

(S) -3-tFn^>-l- (3, 4-^1/>^J/7i^) tTD >J 
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(S) -3- (4--hD^>^M^» -1- (3, 4-*?U>i>* 
hTD »J^> (4 7 4mgs 1. 2 3mmo 1) — ;K 1 

0ml) £$§fl¥U IM-NaOH (1. 5ml) Sr^TbTs MTlBtlSftlfc 

JI&ttMlU ^TCfcHMsB**"*^ (S) -3-hKD^-l- (3, 

8 l mgx 9 7%) o 

NMR(CDCL) 5:1. 75-1. 85(1H, m), 2.16-2.27(1H, m), 2.36-2.44UH, m), 
2.58-2.63(lH, m), 2.72-2.86(5H, m), 2.99-3.06(lH, m), 4.32-4.38(lH, m), 
5.92(2H, s), 6.64-6.74(3H, m) 

(S) -3-*?>XJl'7*=- n>***s- 1 - (3, 4-^^-lx>^3|-#$/7x 

(S) - 3-tKD^-l- (3, 4 -tru y**?-))') trn 

U^>(2 8 1mgs 1. 1 9mmo 1) I^^OD^^>.(8ml) Cg«IU 
«#Lfc#£2K#T*C h U^;i/T5. > (16 2m^ 1.6 Ommo 1) £p< 
^>7;P7t-^D'Jh* (183mg, 1. 6 0mmol) SMv 0°Ctf 1 

£ bTg*U£ ^£ p p ^ * >£/8 v\ P 2 d d >< * > £ ^ * y — 
ME (5 0 : 1) C^^T^mb^co 7i^^77i7^3>^to N '«ffTfc$g«* 
@£"r5i^ (S) -3-^^->^;V7*-;i/^S/- 1 - (3, 4-*?U> 
iS**is7 **3-Jl) \ZnVi?>&$in&tilWfa£\s"Cftt>ti1t (3 5 9mg> 
9 7%) o 
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NMR(CDCh) (5:2.04-2.15UH, m), 2.26-2.38UH, m), 2.45-2. 53(1H, m), 
2.63-2.76(4H, ■), 2.81-2.98(3H, ■), 3.02(3H, s), 5.18-5.25 (1H, m), 5.9 
2(2H, s), 6.63-6.74(3H, m) 

(R) -5, 1 KP-5- [1- (3, 4-^^U>i>^^>y 

TfrziymMTFs 6 0%2kffl'fb7 % -b , ;'7A (4 6mgx 1. 15mmol)4 
It bfcgL ittf-frXJUtti' Y (6ml) izffimvtzo Mt2 

5fr?£mftVfc'&, 5, ll-^bh-n^WCb, e} CI, 
\Z> (19 7mg, 1. Ommo 1) ^Div 5« ^^>t5 O^t 

2 5#M«#Ufco (S) -3-^^>^;i/7*-;i/^i/-l- (3, 

4 -p<^Ix>^^-^r^7 l^D U^> (3 5 9mg N 1. 15mmol) 

©SM^yUl/sMfS'l* (3 ml) ^f&fciTF LT> 5 0°CT-9 O^BSJt^bfco 

bfco I* & nfe»fi«B* y * y 7 A ^ d 7 h ^7 7 < - fcttU i&JSIi&i: 

L,xmmtz^*v>tWFmx-3-ji' (2 : 1) &ffl^> 

;u (1 : 2) tz^^T^ttSbfeo ^§77^i/3>$i^ l^ffiT^MS 
(R) -5, l l-^tKD-5- [1- (3, 4-*9-\s>¥** 

i/7x^^) en»;s»-3— ct>, e) ci, o 

t:>^^?4^^bTt#e>n75: (63mg, 15%) „. 

NMR(CDCls) <5 : 1.74-1. 85(1H, m), 2.21-2.35(1H, m), 2.38-2.44UH, m), 
2.49-2.59(2H, m), 2.61-2.72(3H, m), 2.77-2.85UH, m), 3.18-3.27UH, m), 
4.66-4.75(lH, m), 5.35(1H, b), 5.43(1H, b), 5.9K2H, s), 6.60-6.84(6H, 

m), 6.94-6.97(lH, m), 7.05-7. 13(2H, m), 7.26-7. 34(2H, m) 
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(R) -5, 1 l-^bKD-5- [1- (3, 4-^^U>mj/7i^ 
)V) trD«;^>-3->f;i/] Cb, e} CI, 4) tf*1H?fc:>3^g 

(R) -5, 1 l-^bKD-5- [1- (3, 4-^fl/>mi/7i^ 
bDV^>-3->r;P] Cb, e} CI, 4) (6 

3mg^ 0. 1 5mmol) ®^^DD^^>i^2MI^/xf;i/i-f;i/ 

3. omim immm,ftvtc&, mm^ms.^^. mzib&m*&&m 

fti:btffe (6 2mgs 9 1%). 
ife^ : 2 2 9 - 2 3 1 °C 
E S I /Ma s s : 4 0 1 [M+H + ] 

NMR(DMSO) <5" : 1.80(1H, b), 1.96(1H, b), 2.33(1H, b), 2.84-2.94C4H, 
b), 3.16(1H, b), 3.49UH, b), 3.56(1H, b), 3.93(1H, b), 4.93(1H, b), 5.0 
4(1H, b), 5.97(2H, s), 6.67-6.70(2H, m), 6.76-6. 84(4H, m), 6.98-7.24(3H, 
m), 7.35-7.48 (2H, m) 

(R) -5- [1- (4-^DD7iW) KDij'y>-3-f;i/] -5, 1 
l-^fc PD^W Cb, e) Cl, 4} ^^tT>JfiKJfi 

(S) -1- (4-^OD7iW) -3- (4-^hD^>^;i/^» 

(S) -3- (4--hP^>^/l/^) tD'J^> (4 7 2mg N 2. 
0 Ommo 1) <DT*. h—hVJl< (10ml) ^$C4-^DD7i^f;i/h^ 
b-h (6 8 3mg N 2. 2 Ommo 1) s %.mj-hW& (2 3 6mg, 2. 
2 Ommo 1) N Bt?it± h U^A (2 Omg, 0. 1 3mmo 1) £JO;U 9 
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o:i) *fflt\ -D^mm^mm a : i) c«At*iHbfc. ii*77^ 

$/s ^ETt^mtS^ (S) -1- (4-^.DD7x^ 

-3- (4-^hn^>^M^» £p U bTfi 
fctifc (3 1 5mgs 4 2 %) o 

NMR(CDCh) (5:1. 99-2. 09(1H, m), 2.33-2.56(3H, m), 2.64-2.84(4H, m), 
2.90-2.97(2H, m), 5.42-5.49 (1H, m), 7.14(2H, d, J=9.3Hz), 7.24(2H, d, 
J=9.3Hz), 8.2K2H, d, J=9.7Hz), 8.29(2H, d, J=9.7Hz) 

(S) -1- (4-^DP7iW) -3-kKD^^D'ji;> 

(S) -1- (4-^PD7iW) -3- (4- — >P^>\Z-OM-3^» 
^p U3» (3 1 5mgs 0. 8 4mmo 1) JV (10ml) 1Z&M 

U lM-NaOH (1ml) fcSTFbT* SfflT 1 B#|ifl«#bfco METfcig 
£££@*b#:gL gi®«&*7Ki:B^3i^;i/ft:^iBbfco ^®*I£!^U ^BET 

t»*K*e*-ra^ (s) -1- (4-^pd7iW) -3-tKD^> 

fcTP Vi?>&&n&MW&£\sX& Ztifc ( 1 9 Omgx 1 0 0%). 

NMR(CDCL) 6:1. 75-1. 85(1H, m), 2.16-2.27(1H, m), 2.36-2.44(lH, m), 
2.58-2.63(lH, m), 2.72-2.86(5H, m), 2.99-3.06(lH, m), 4.32-4.38(lH, m), 
6.83(2H, d, J=9.7Hz) 5 7.12(2H, d, J=9.7Hz) 

( S ) _ !_ (4->7d D 7i^^V) ■ -3-t Kn^S/KOU S» (19 0 
mg. 0. 84mmol) ^^dd^^> (6ml) tiiU j|}f 
MK'hUxf;i/7^> (1 10mg> 1. 0 9mmol) t^^>^7t 
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-;i/^p K ( 1 2 5mg, 1. 0 9mraol)^nl 0°CT' 1 BSfflflMSbfeo 

fee SSM^'J^m^A^n-? h^7>f— fcttU ?&ffi?£2:LT^&!J£ 
i;^DD^^>» ^^DP^^>^^y-MI» (5 0: 1) £ 

*AT*im/fc.»ift77^^3>m «EETt*«E*e*-rsi:x (s) 

j«Jtfi«ltt«fi:bT»ftnfe (2 5 2mg. 9 9%). 

NMR(CDCL) :2.04-2.15(lH, m), 2.26-2.37(lH, m), 2.45-2.53(lH, m), 
2.66-2. 99(7H, m), 3.01(3H, s), 5.17-5.25 (1H, ■), 7.14(2H, d, J=9.3Hz), 
7.24(2H, d, J=9.3Hz) 

(R) -5- [1- (4-^DD7xW) U^>- 3--r;u] -5, 
1 KP^W Cb, e) CI, 4} a-*iH*e> 

T;U=f>m«ET> 6 0%7K^Yb^h U^A (3 4mg> 0. 87mmol) £ 
^r-t*->-ei$fc#b£:gL Vt^-frXfr-frlr^Y (4ml) fc^SLfco 
5#«B#Ufe^ 5, ll-ybFD^WCb, e} CI, 4} 
t^> (15 2mg, 0. 7 7mmol) £2JD;U SfiT? 2 5 ■ £ 5 0 "C 
t2 5^r»Ufeo (S) -1- (4-^dd7iW) -3- 

*tr>7,)V7*—)\'***/\ZuVVl/ (2 5 2mgv 0. 8 3mmol) 

K (2 ml) *«S*TbTx 5 0°CT*9 0#RB«#Lfc« S/fo 

mtLTmwz^*-y->t&m^)i< (2 1) sjsv\ -D^x-^^->tmm 

x^;i/ (1 : 2) i:^TMlfe. as&77^3>» «flETK:««E 
4S4t5t (R) -5- [1- (4-^DD7iW) tTD'J^>-3- 
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-5, 1 l-i;th'D^>^; Cb, e) CI, 40 **VW>&$iM 
feWHtUH^ (44mgs 14%) o 

NMR(CDCL) <5:1.75-1.85(1H, m), 2.05-2. 15(1H, m), 2.24-2.38(lH, m), 
2.41-2.55(1H, m), 2.66-2.99C6H, m), 4.66-4. 74(1H, m), 5.35(1H, b), 5.42 
(1H, b), 6.72-6.85(2H, m), 7.05-7.12(5H, m), 7.21-7.34(5H, m) 

(R) -5 - [1- (4-^Dn7i^) trnU^>-3— f;i>] -5, 1 
l-^hKn^WCb.'-eJ CI, 4} '■: 

(R) - 5- [1- (4-^nD7iW) tfD v^;>-3->r;i/j -5, 
1 Cb, e} CI, 4} tf*-tNft^> (4 4mg, 0. 1 

lmmo l) (Di?pna*?>mmz2Mi&m/^3 L )\'X.— rJV2. 0ml 

(4 2mg. 8 7%) o 

2 3 8-2 4 0°C 
ESI/Mass : 40 1 [M + H + ] 

NMR(DMSO) d:1.80(lH, b), 1.98(1H, b), 2.30(1H, b), 2.94-2.99(4H, 
m), 3.39(2H, b), 3.52UH, b), 3.59(1H, b), 4.93(1H, b), 5.05(1H, b), 6.6 
8-6.89(3H, m), 6.99-7.29(5H, m), 7.37-7.49(4H, m) 

5, 1 l -^tKD-5- C2- CN- (4-^ -N-^f- 
)[,7tS) :r*;i0 Cb, e) Cl, -4) **V-v\z>imfe 

5, 1 1-^t Kp-5- (^h^^PtfOWl/) S?^>y Cb, e} Cl, 
4) **1H?£> 
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7)V3>$mT, 6 0%&m<bi-hV*& (0, 9 9gs 2 4mmol) 
^>-e^#bfe^ i/*^)\>7s)\/*5r*sY (5. 0ml) CKU 5, 11 
-yt'KP^W (b, eD CI, 4} #*1H?t:> (4. 0 g, 20. 3m 
mo 1) *m%s MST'9 O^tt^Ufco CIO^i^DAlt^x^ (5. 
0 1 gs 3 Ommo 1) <D¥ tf-JVXjm*^ K ( 1 0ml ) mm*ffiTVT, 

mMre 6 o #iHv 4 o "cr- 3 mmm& ufco b£ 5 %mmtmz u 

•^ATK^^taxu if^^iajifeo w*ui&tsfnm#2fc> ipp^ 

&x^;i/£^*tf> ( 1 : 1 1 ) t^itigffil/feo M^fty 5> 7 is 3>&m&>. 
MJ£Tiz®m*%&1rZ£« 5, 1 h'n-5 - (xh^M^f;!/) 

SJ'Ovr'Cb, e} Cl, 4} ***Hft:>3a««Jt6BK*i:UT»e»*tfc (2. 

2 9 gx 4 0. 5%) o 

NMR(CDC1») :1.14(3H, t, J=8.0Hz), 4.13(2H, q, J=8.0Hz), 4.49(2H, 
s), 5.29(2H, s), 6.75-6. 86(3H, m), 6.90-7.12<3H, ■), 7.16-7.28(2H, m) 

5, 1 1 KP-5 - (2-b Kn3^>x?-;v) V^> S J Cb, e} CI, 

4) *-*iH?fc:> 

TJVzi>%m.T. *jMb»**J*'r J* 0. 7 6g (2 0mmol) £ 
2 0ml©«a»x— y;i/*fcJB»U cft£5, 1 l-yk|»D-5 - (iK* 
J/*^^) Cb, eD CI, 4) **1H?fc:> (2. 2 9 g, 8. 

Ogmmol) ©^-^ (20ml) x— ?;i/Oia«J&a«E*«l 

ftTzmmx-mristzik. .4 o-CT?3^pma«EUfe« a»*.-c^»u 3mio 
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— Cf*U mm^Jlt^V^s (1 : 3) ®&^&&/8^T$gaibfco ii^ 
^^^^^3>^^MJET^^^5fe1-^^5, 1 l-^bHD-5-(2 
-th*P*^xf;i/) J/X>^. Cb, e} CI, 4) *-*iH?t:>^ mM&til 
VlVnntVT'ftbtltz (0. 99g, 51%). 

NMR(CDCh) 5 :1.76((1H, b), 3.78(2H, t, J=6.3Hz), 3.93(2H, t, J=6. 
3Hz), 5.3K2H, s), 6.75-6. 85(3H, m), 6.93-7.10(3H, m), 7.20-7.32(2H, m) 

5, 1 l -^tKD-5- [2- (4 -^jl/7i-;WJI/*- ;v) tf*^?- 
;iO Cb, e) CI, 4} ;**+H?^> 

5, (2-kh'D^xf;i/) Cb, CI, 

4} ;^1H?t:>0. 99g (4. 1 mmo 1) ^^7jc^U^>6mlt3^U 
p _ js jix. i/XJl/fr—fr? DUKO. 94g (4.9 mm o 1 ) 

5%^^7K^7b';^A7jc^v tafofiW7j<s lafn^^KT-jii^Tf bs S£*^l 

f^U ^gSr«ilb-rB^^^7l't^^-t7-> (1:3) cDM^^ffi^T^mbfeo 

mmte7 7?s/3>*mit), ms-nzmm^m^-r^t, 5, n-^ti-D- 

5- [2- (4-^^7i-;W^») ;*-=^>^-;i/| Cb, e} 

CI, 4) ^it-fe'tr^^M^^M^bT^^nfe (1. 25g> 7 6. 
6%) o 

NMR(CDCL) (? : 2.40(3H, s), 4.02(2H, t, J=6.3Hz), 4.2K2H, t, J=6.3 
Hz), 5.33(2H, s), 6.72-6.85(4H, m), 6.97-7.06(2H, m), 7.20-7.30(2H, m) 
7.24(2H, d, J=9.0Hz), 7.64(2H, d, J=9.0Hz) 
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5, 1 l-^t h'P-5- C2- CN- (4-^>^>7x^) -N-** 
^7^)s^3^>VCb, e) CI. 4}**1H?l*> 
T± h-hU;i/ (20ml) + £5, 1 l-^th'D-5- [2- (4-** 

;i/7i-H;^-;v) Cb, e) Ci, 4) a-*-** 

t:>(6 5 0n^ 1. 6 5mmol)N N-^^-4-/h^7iW 
T^>(2 9 0m&N l.'76mmol>% Wb-h'J^A (195mg, 1. 
8 4mmol) ^ aWh'J^A (25mg, 0. 17mmol) SMs 9 
0 W 6 WBWJSflKU J«ETC*i*9*l/^ MMfcfcMfct^l'klS 

mmmtvxm^Bm^^t^v-> (6 : d &m\ oi^wk^^ 

£^*V> (1:1) ^^^.T^aibfeo 7a^^7 7^>>3>^0«>x MffiTt 
*ii*e&f 5, 1 1-^fc KP-5- C2- CN- (4-p< h^r^7i 

*^;i/) -N-**-;i/7$>0 x*-;iO Cb, e} CI, 43 

\^>ifi^n^^tVXm btltc (4 2 3mgs 6 6%) o 

NMR(CDCh) d> :2.30(3H, s), 2.51-2. 62(4H, ■), 2.64(2H, t, J=7.7Hz), 
3.78(3H, s), 3.88(2H, t, J=7.7Hz), 5.27(2H, s), 6.75-6.88<5H, m), 7.01- 
7.16(5H, m), 7.28-7.35(2H, m) 

5, 1 1-^t HD-5- C2- CN- (4-* h#'>7x^f;i/) -N-^^- 
;K7^>0 ai^} S>"<>*/ Cb, e3 CI , 4) >«tt 

5, 1 1-S?t h* P - 5 - C2- CN- (4-7< h*^^*^;!/) 
^TS./} J^-HO Cb, e) CI, 4}*4MH?£> (4 2 3mg, 

1. 0 9mmol) ®^dd^> (10ml) «ttfc4M«K/^^> 
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3mim mmmnvtzte, mm*$EEg£Ltzo m^ntzn^^mm 

8 9mgx 8 4%) o 
' HWl: 1 3 9-1-40-C 

E Si/Mass : 3 8 9 l"M + H + ] 

NMR(CDsOD) 3:2.85-2.94 (2H, b), 2.96(3H, s), 3.32-3.40(2H, b), 3. 

40-3.48(2H, b), 3.76(3H, b), 4.2K2H, t, J=1.7Hz), 5.28C2H, s), 6.79-6.9 
3(3H, m), 6.84(2H, d, J=7.3Hz), 7.07-7. 15(2H,m), 7.09(2H, d, J=7.3Hz), 
7.23-7. 42(3H, m) 

cmmmi sn 

5, 1 l-i>t KD-5- C2- CN- (3-^ h^7iW) -N-^f 
'^)Vy S^cW Cb, en CI, 4} **-V-VV>imM 

5, 1 l-S?tKP-5- (^M^r^^W Cb, e} CI, 4} 

7)m>m,ffi.T, 6 0 %7jc^b± h U £ A ( 3 . 6 0 g N 90mmol) 4^ 
*V>-C&&l,tz&is (13 0ml) fc!g*i§U 5, 11 

-^h KDS^W Cb, e} CI, 4} ( 1 4 . 8g, 7 5. 0 

mmo 1) £iO;lx g?ST*6 O^«#bfeo £ :7*D^g^j:?-;i, (1 

6. 7g, 15 0mmo l) (D^^MM^h' (3 0ml ) iMSTU 
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UT~ immm&istzo m&t^i- 7jcJi^6Mm^4 0mi^n^x p 
Hihu mmx-T-frx-ttutivtzo %mm*mmmw7k, laiD^^kT-ii^^ 

— fcftu Mi^: btiai:Mx^i:A^^> ( 5 : 1) *JBi\ 

(1 : 3) fc&*.-C»fflUfe« fc£ifc:7^^3> 

S^W Cb, e3 CI, 4} bT^£ftfc 
(6. 4 0g> 3 3. 5%) o 
E S I /Ma s s : 2 5 6 r M+H + ] 

NMR(CDCls) 6* :4.60(2H, s), 5.32(2H, s), 6.85-6.92(4H, m), 7.04-7.1 
1(2H, m), 7.25-7. 34(2H,m) 

5, 1 l-^b KD-5- (N-^Mob^JJW^ . Cb, 

eO CI, 4} 

5, 1 KD-5- Cb, e} CI, 4} 

^-^F-b-^t:> (6. 40g, 2 5. lmmo 1) S^^DDpt^> 1 5 0ml t 

2 ^ >Or f-7bh'D77 5 0ml £?if T U ^K^T"T 9 0 # 

bfco » &nfeSIS«i*^ U*W7A^D7h^77 -f -left u &llttt£ 
Ut«^Jl-^^Dn^^>*ffiV\ ol^^DD^^>W^^- ;i/ (2 0 : 

5, l i-ybKn-5- (N-^^-;i/*;i/^^^ s^>V Cb, 

en ci, 4) **y-v\z>tfimn&m<*t\sX&t>tiit (4. 05g N 60. 
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2%) o 

ESI/Mass: 2 6 9 TM+HI 

NMR(CDCls) 6 : 2.78(3H, d, J=5.0Hz), 4.44(2H, s), 5.29(2H, s), 6.50 
(1H, b), 6.92-7.09(6H, m), 7.13-7.29(2H, m) 

5, 1 HD- 5- C2- (N-^^bT^y) Cb, 

eD CI, 40 **"*H?K> 

T;i/=f>M^Ts 7k^b';^^AT;i/^^^A2. 48g (6 4mmol) £ 
10 0ml ©l£ir h 7 t K d 7 7 > * tIS Z.MZ.5 , ll-^fcKo- 
5- (NrX^l/*;i/^^ K) ^t^I/S^W Cb, e} CI, 4) 
■€b> (4. 0 4g> 15. lmmol)©gjgr h7tFD77> (3 0ml) 
^^^T'?iSTbfem. 4^inl^ji^tbfeo ^ST-^aiU 3ml(E>&fck 
h U »7A|g|q^^ jS&Zfi 1 5 Oml O^ai^^in^T.fc <if#U 

fPU- 0. 2M©^T*fSmbfeo 7K^C4M7K^b7"h U^A7jc^2 2ml 

E@*t-5fc5 , 1 KD- 5- C2- (N-^^T ^ y ) :x^;iO 

^wcb, en ci, 4^ m.M'&m^mtvxn^tirz (2. 

2 6 g, 5 6%), 
ESI/Mass: 2 5 5 r M + H + ] 

NMR(CDCh) 6 :1.56((1H, b), 2.38(3H, s), 2.84(2H, t, J=7.0Hz), 3.8 
9(2H, U J=7.0Hz), 5.3K2H, s), 6.78-6.84(2H, m), 7.02-71 14(4H, m), 7.26 
-7.3K2H, m) 

5, 1 1-S?fc FD-5- C2- CN- (3-^ F#«>7i^^l/) -N-*^ 
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Jl/7U^x^ ^WCb, e} CI, 4} **VW> 

(25ml) 4»£5, ll-^bKo-5- C2- (N-^^ 
;i/7^y) xf^ Cb, e} CI, 4} #*1H?fc*> (3 4 9mg^ 

1. 3 7mmol)x 3-^ j^f;M'>l/-h (4 5 0mg> 1. 9 

6mmo 1) s j^^h U^A (2 0 8mg, 1. 9 6mmo 1) „ 3«Mb±h 
»J£A (2 0mg, 0. 13mmol) fciniU 9 0 °CT* 6 BfrRlftiaMlffi U M 

fl&S&S/U jbWfc^A^D T K^:7-f — CtfU ^ffir#£UT«#JK:^On 

^*>£^3r1*> (1 : 2) ov^i?^DD^^>{z:^T^mbfeo 
l^&77^i/a>^ «ffiT£*»ESB5Sc-rSfcs 5, 11-^bKD- 
5- C2- CN- (3-.* F^>7z*^) -N-p<^;i/T^y^ ^ 
Cb, e} CI, 4} **y-VV>tf&n&®ttVo£lsXi$e>titz (2 7 
5mg. 5 2%) o 

NMR(CDCls) 6 :2.30(3H, s), 2.55-2.64(4H, m), 2.64(2H, t, J=8.0Hz), 
3.7K3H, s), 3.88(2H, t, J=8.0Hz), 5.27(2H, s), 6.67-6.84(6H, m), 7.00- 
7.05(2H, m), 7.11-7.33(4H, m) 

5, Ko-5-.C2-.CN- (3-/K^7i|^1/) -N-X* 

svov Cb, e} ci, 4) ***H£\z>mmm. 

5, 1 KO-5- C2- CN- (3-p< h^>7i») -N-^ 

^-JUT^y} x?-;iO Cb, e} CI, 4} tf*1H?b> (2 7 5mg> 

0. 7 lmmol) tc 2MWi^x-r;i/5ml **Dis l«NBHW*bfc 
»8ES»EB*U »iBfti^«3*»6Hflcfc UT^fc (2 2 Omg, 7 3%) . 

ESI/Mass :3 8 9 l"M+H + ] 
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NMR(CDCh) S:2.84(3H, d, J=5.3Hz), 3.07-3.20(4H, m), 3.37-3.4K2H, 
m), 3.77(3H, s), 4.25-4.34(2H, m), 4.41-4.50(2H, m), 5.21(2H, s), fi.72- 
6.93(6H, m), 7.06-7.1K2H, m), 7.17-7.26(3H, m), 7.33-7.38UH, m) 

5, 1 1-^fc >*o-5- C2- CN- C3- (4-* h^i/7xz;i/) ynX 
^ -N-^^;i/T^^D *-3-)Vy "V*<WJ Cb, e) CI, 4) 

5, 1 l-S^t KP-5- C2- CN— C3 — (4-^KJ'7i^) 7"d 
t:;iO -N-^;i/T^y>i^;i/D *^>\/ Cb, eO Cl, 4} tf*tH?£ 

T-fe h-hV)V(2 5ml) 4>£5,. 1 1-^fc >D-5- C2- (N-^^ 
^7^)x^3,^>VCb, e} Cl, 4} **1H?fc:> (24 5mgs 
0. 9 6mmol)s 3-'(4-^hWi=;i/) 7D^J/1/-I> (3 5 
3mg> 1 . 4 5mmo 1) N h U^A ( 1 5 4mg, 1. 4 5mmol) N 

3t>ihJ- h (2 Omg, 0. 1 3mmo 1) 9 0°C"e6^FP^JP^ 

K^^DD^^>i^> (1: 2) £fflV\ ol>-e^P P/£>C^£T 
mM&7 ? 9 «EETfc«Ji*tf*«4:;' 5,11- 
^fc KD-5- C2- CN- C3- (4-^^7i-^) 7*D^) -N- 
^^T^V) x*-;iO S^OV Cb, e} Cl, 4) **1?--fc?^>#$2t£*tt] 
ttftfclt^nfedOlmg, 2 6%) e 
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NMR(CDC1 S ) 6 :1.66(2H, q, J=8.3Hz), 2.2K3H, s), 2.3M2H, t, J=8.3 
Hz), 2.49(2H, t, J=8.3Hz), 2.58(2H, t, J=7.7Hz), 3.78(3H, s), 3.86(2H, t, 
J=7.7Hz), 5.30(2H, s), 6.77-6.85(5H, m), 7.00-7.05(4H, m), 7.11-7.34(3H, 

■) 

5, 1 1-*JM KD-5- C2- CN- C3- (4-* ^^^i-^) 7*nt 

;to -N-^^;i/T^yD x*-;io Cb, e} ci, 4} **w\z> 

5, 1 KP-5- C2- CN- C3- (4-* h^>7x^) t*p t: 

_ N _^^ ;l/T *^D :t*-;»0 Cb, e} CI, 4} a-*"*H?tr> 

(101mg^ 0. 2 5mmo 1) C 2 MJfi^/3i^;i/ai— f^5mltlD^ 

mg> 7 7%) o 
E S I/Ma s s : 3 8 9 r M+H + ] 

NMR(CDCL) 6 : 2.20-2.22(2H, m), 2.55-2. 70(4H, m), 2.75{3H, d, J=5. 
0Hz), 2.81-2. 91(1H, m), 3.01-3. 16(2H, m), 3.21-3.3K1H, m), 3.78(3H, s), 
4.21-4.42(2H, m), 5.23(1H, d, J=14.0Hz), 5.25(1H, d, J=14.0Hz), 6.78-6. 
92(5H, m), 7.00-7.18<4H, m), 7.25-7.38(3H, m) 

5, 1 1-^fc KP-5- C2- CN-^^-N- (3, 4-*3-l>>iS** 

^7i^^) tk;i x-i-w Cb, e} ci, **y-ev>t& 
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5, ll-^tKD-5-C2- CN-^;i/-N- (3, 4-**U>iS** 
5/7i^^) 7*^0 ^)Vy Cb, e} CI, 4} **?W> 

T-fe h- h (2 5ml ) *fc"5, 1 1 -VM >*D- 5 - C2 - (N-^ 
a^lO Cb, e) CI, 4) K> (2 5 4mg, 

1. OOmmolK 3. U>m^7x^^S'U-r h (3 6 6 

mg> 1 . 5 Ommo 1) s h U^A (16 Omg, 1. 5 Ommo 1) s 

3^h<J«)A (2 0mg, 0. 13mmol) ^JD^ 7 0 °Cf 2 2 BSH3;&0 

Ut:^DD^^>Mit> (1 : 2) o^-e^PP*^>fc:> 
©i^DD^^>t^^y-iP (100 : 1) C^t^lfe. m^y^ 
^>3>fc£itf\ ^EETC^SS^-rS^ 5, il-S?bKD-5- C2- 

CN-^^-;i/-N- (3. 4-^i/>^>7i^;i/) r^y} ^;iO 

Cb, e} CI, 4) **VVV>&&m&m&Vd£VXmt>titz (2 
8 2mg> 7 0%) o 

NMR(CDCls) 6 :2.28(3H, s), 2.49-2. 60(4H, m), 2.63(2H, t, J=7.7Hz), 
3.87(2H, t, J=7.7Hz), 5.27(2H, s), 5.91(2H, s), 6.54-6.85(6H, m), 7.00- 
7.13(3H, m), 7.25-7.34(2H, m) 

5, 1 1 -^k KD-5- C2- CN-^^-;i/-N- (3. 4-*?-U>iS** 
i/7i^f;V) ^;tO Cb, e) Cl, 4} **VW>m 

5, 1 l-^bh*D-5- C2- CN- (3^ 4-^l/>m^7i^ 

;u) -N-^^r^y) Cb, e) Cl, 4) **W\z> 
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(2 8 2mgs 0. 7 Ommo 1) lz 2 M^/xf ;bx-r;i/ 5 m 1 §iP^ N 

mraattfbfcgu ««ift«EB*u ^ib^^^^s^^ut^ (2 4 

6mgs 8 0%) o 
ESI/Mass:3 8 9 Tm + H*] 

NMR(CDCla) 6*:2.83(3H, d, J=3.7Hz), 3.01-3.18(4H, m), 3.27-3.40(2H, 
m), 4.24-4.34(2H, m), 4.39-4. 49(2H, m), 5.23(2H, s), 5.93(2H, s), 6.60- 
6.72(3H, m), 6.83-6.93(3H, m), 7.06-7.1K2H, m), 7.18-7.28(2H, m), 7.34- 
7.39(1H, m) 

5- C2- CN- (4-^DD7x^^) -N-tf-JUTK J~) ^)V} -5, 

i i-yt wwsv cb, ci, 4: **w\z>tmgtm 

5- C2- CN- (4-^DD7iW) -N-**\;i/:r$yO :**-;iO -5, 

e} CI, 4} tf*1H?K> 
h (25ml) *t5, 11 -VM Kd-5- C2- (N-** 
a^f-MVOV th 9 e> CI, 4) tWt> (2 5 4mgv 
• 1. -.0 Ommo IK 4->DD7x*W^I/-f (3 5 2mg> 1. 5 0 
mmo 1) % (1 6 Omg, 1. 5 Ommo 1) % V 

tf2x (2 Omg, 0.:.13mmol)*M> 7 0 °Cf 2 2 ftRBftaHMfttt U £ 
££9 0 o CT'6^JD^3l^bfee «jETt:«li*e*bfc«x ^tl£0^x: 

$£MflETt3g:£b&o f 4 > 'J 7 A ^ P 7 h ^7 7 - 

(100:1) £g*.T*ffibfco Il&77^5/3>m MET 
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izmmzmiktzt, 5 - C2- cn- (4-^dd7xW) -n-^^ 

7* x^iO -5, ll-^tKn^WCb, e} C 1 , 4 } *#1H? . 
£>#Sffclt6»#*B£bT&&ftfc ( 1 7 lmgs 44%) o 

NMR(CDCh) (5 :2.28(3H, s), 2.53-2.6K4H, m), 2.63(2H, t, J=7.7Hz), 
3.85(2H, t, J=7.7Hz), 5.25(2H, s), 6.67-6.84(3H, m), 6.99-7.12(5H, m), 
7.19-7.33(4H, m) 

5- C2- CN- (4-^HD7i^) -N-^^VT^y} tt)V} -5, 

n-s;tKD^>y Cb, en Ci, 4} 3-*+H?bf>mgyM 

5- C2- CN- (4-?DD7i^) -N-^^;U^^V) ^>>lO - 
5, 1 l-^fc KPf<W Cb, e) CI , 43 *dr*H£t:> (2 8 2mgs 
0. 7 Ommo 1) \z2Mi%M/^?-)\<^— T/l/5ml§jD^ 1 BtF^iffc^Ufc 

7%) o 
ife^: 1 8 8-1 9 1-C 
ES I/Ma s s : 3 8 9 TM + H + ] 

NMR(CDCls) <?:2.84(3H, d, J=5.3Hz), 3.08-3.22(4H, m), 3.26-3.39(2H, 
m), 4.24-4.34UH, m), 4.42-4.52(lH, ■), 5.2K2H, s), 6.83-6.95(3H, m), 
7.05-7.1K4H, m), 7. 17-7. 27(4H, m), 7.33-7.39(lH, m) 

5, 1 1-^fc KD-5- C2- CN- (4-^WU7iW) -N 
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5, 1 l-^bKP-5- C2- CN- (4-^WU7i^) -N 

x^;iO s^W Cb, e) Ci, 4) ^-^•iftr> 

T-fe h- h Vfr (2 Oml) #£5, ll-^tpD-5- C2- (N-^^ 
^T^y) J^lO Cb, e} Cl, 4} (254mgs 

1. OOmmoDx 4-^W5>7x*^S/l/-h. (3 6 5mg % 
1. 5 0mmol) s jKM^-hU^A (16 0mg, 1. 50mmolK 3£ 
-fb^hU^A (20mg, 0. 1 3mmol) 9 0 °CT* 7 B$ mm&Mtfi 

^PD>^>m *0)&V>7VU*#>h*9y—)\' (100:1) 
«U:o j®Mifc:7^^>3>£3l«>s MS.Tfcmm%W&T2>£, 5,11 
-S>fc)*n-5- C2- CN- (4-^W^7i^;i/) -N-^f;i/ 
T^y} :n*-;iO $^>V Cb, e} CI, 4} **-y-BK>^*Wfi»tt«fc 
VXn^nfc (184mgx 4 6%) o 

NMR(CDC1,) 6 :2.30(3H, s), 2.50-2.61(4H, m), 2.65(2H, t, J=8.0Hz), 
2.90(6H, s), 3.89(2H, t, J=8.0Hz), 5.28(2H, s), 6.64-6.68(2H, m), 6.77- 
6.85(3H, m), 6.98-7.14(5H, m), 7.25-7.34(2H, m) 

5, 1 l-$>fc h*o- 5- C2- CN- (4-^f)l/7^7i») -N 

Cb, e} CI, 4} tf*-*H?t:>2Jg^g 
5, ll-^tKo-5- C2 - CN- (4-^Wt/7i^f;b) - 
N-pt^;i/TS x^lO-S^'W Cb, e) C 1 , 4) ( 1 8 

4 mgv 0. 4 6mmol) 1Z 2 M^/^;^— 5 m 1 1 B^fS 

imistz&. ^^Mffi§*u mtMbG®*®m&mmtvTmz a 9 4m 
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gx 8 9%) o 
■bft: 1 1 1-1 13°C 
E S I/Ma s s : 3 8 9 r M + H + ] 

NMR(CDCh) 6 :2.88(3H, d, J=5.0Hz), 3.14(6H, s), 3.16-3.28(4H, m), 
3.32-3. 42(2H, m), 4.23-4.33UH, m), 4.43-4.53UH, m), 5.22(1H, d, J=14. 
0Hz), 5.25(1H, d, J=14.0Hz), 6.84-6.95(3H, m), 7.06-7.1K2H, m), 7.17-7. 
25(2H, m), 7.33-7.38(3H, m), 7.68-7.70(2H, m) 

5, 1 l-^fc KD-5- C2- CN- (3-i;^f;i/7^7zm) -N 
-*?-)\s'7^;') :^lO VsOV Cb, e) CI, 4} 2 Jtfigag 

5, ll-^th*P-5-C2- CN- (3-^^f;i/7x/7i*^l/) -N 
x*-;iO Cb, e} CI, 4} 

T'-fe h VJV (2 Oml) *fc5, 1 l-^fc KD-5 - C2- (N-*?- 
)\,T$S) :x^;iO V<>>J Cb, e> CI, 4} ^W> (2 5 4mg, 
1. O0mmol)> 3-^^7^7i^f;M'>l/- h (3 1 2mg> 
1. 3 Ommo 1) > *«>■> U £A (1 4 Omg, 1. 3 Ommo IK 3£ 
<b^-h U£A (2 Omg, 0. 13mmol)*Mx 9 0 1 0 B#ia&D3fcig 

fc$?*DD.rf*>£fl3v^ ?Oi^DD^^^i:^^7-;i/ (5 0 : 1) fcg: 

^TSiuu. ■ ari&7 ^^j/s >*h'«k «EETfcj^i*e*-rsa:s 5, 1 

l-5>fc KD-5- C2- CN- (3-^f;i/7^7i^V) -N-^^- 
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tLXmZtitc (2 9 6mgs 7 4%) o 

NMR(CDCh) 6* :2.32(3H, s), 2.58-2.64(4H, e), 2.66(2H, t, J=7.7Hz), 
2.9K6H, s), 3.89(2H, t, J=7.7Hz), 5.28(2H, s), 6.48-6.62(3H, m), 6.78- 
6.85(3H, e), 6.96-7.05(2H, m), 7.10-7.15(2H, m), 7.25-7.33(2H, m) 

5,11 -vt KP- 5- C2- CN- (3-^f;i/7^y7x») -N 
-*?)V7$y} x^;i/} Cb, e} CI, 4} tWt>2iil| 

5, 1 1-^b KP-5- C2- CN- (3-^f^77iW) - 
N-^^-;i/^^ x^;iO S^W Cb, e} CI, 4D *-=?r+H?fc:> (2 9 
6mg N 0. 7 4 mm o 1 ) {: 2 MI^/x-r;v 5 m 1 4JP^> USmffiftV 
feSL JftttEftl*EE«*U «IB<b^&Sfc**6*§gfcl/r**fc- (2 8 5mgs 8 

l%)o 

Bk^: 9 7-9 8°C 
ESI/Mass :38 9 TM+H1 

NMR(CDCh) 6 :2.89(3H, d, J=2.7Hz), 3.17(6H, s), 3.20-3.32(4H, m), 
3.37-3.47(2H, m), 4.22-4.32(lH, m), 4.41-4.5K1H, m), 5.24(1H, d, J=14. 
0Hz), 5.26(1H, d, J=14.0Hz), 6.82-6. 93(3H, m), 7.05-7.10(2H,b), 7.17-7.2 
6(2H, m), 7.32-7.5K3H, m), 7.62-7. 91(2H, m) 

T%£m&to*n&£.ft'? xm&u nmrzz mzzq, i tgjg d £hs 5 ow 
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5 Omg 
2 0 Omg 
4 Omg 
5mg 



mt&ffll, 8Xiil 4(Dft&m 5 Omg 
¥L*I 9 Omg 

h^ton^ 6 Omg 

3 Omg 

^rZ'J^n^^A 1 Omg 

In vitro *UH"52±3 L **Jl>m$ittm (shW) 

crj :CDitt7>n ( 8 mm- 1 2 mm <Dm®*mm*mm u 

&&£*>f D-K«*6*U»>A-^-f D-H* (94.6 mMCDNaCl, 45. 
0 mM<DK C l s 1.8 mMCCaCl, „ 1.0 4 mM<OM gCL N 0.4 mM© 
NaH, PO, > 11.9 mMONaHCO, , 5. 5 5 mM<D?Jl<n—x) 

-rzzttz&bMmzitjzo wR<b&W)**vzAmmmftm&* 3o#gj 
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lit^llbfeo tb»f i: bt 3-D ^^fFi 0 4 0 4 3 5 9 A 

x ^fclBtt^nfe-fb^Sl AMi^i 97 33885A1 CfBflSttfcfc^ 

o%#ww«^-r«»ft^*«ft (ic«i) ^btiic^ttc 



mkit&m wmm (%) (shio-'mt) ic«. (nM) 

138 165 

HJIBftl 3 3 3 

H^J 4 3 2 - 

fgffiftL 5 2 7 ~ 

nmm 6 25 - 

Xlfcff 7 2 3 

£££09 8 5 2 9 2 

HJfctfiJ 1 0 5 9 - 

mmm 1 1 6 1 - 

iOKiM 12 5 1 

m.mm 13 3 8 

mum 14 43 119 

SHJfcftl 15 2 9 

mum i6 28 

fUJfctfl 17 3 0 

mmm is 34 
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1 9 

mm 2 o 

it&M B 



3 9 
2 8 
9 
1 7 



5 3 0 
2 4 1 




^C0 2 H 
C0 2 H 



OMe 




HCI 



OMe 



wmm2^ in vitro ^jimifum (mm) 

Cr j : CDHtt^y h (8SIH.1 25Eft) ©H]B§£{HJW£B<fc t» 3 cmOgp 
^^iffibfee c©@J»«**«^if^ (BBR9'5 96 N — BMb«*5X") 

Mt&^^f n— .>;»>A-^^0— KJ* (94.6 nMONaCL 45. 

0 mM©KC1 n 1.8 mMCDCaCl, % 1.04 iMOMgCL.v 0.4 mM(D 
N a H * P O 4 s 11. 9 mMCDNaH CO, ^ 5. 5 5 mMWJVn— \zWWk. 

■tzatiz&vw&z&tzo mfc<b&®<Dn* i )tJ*wfemfflftm&, 3o&m 
mwizk vmffiLtzo 3&4b\ ttmvuMt uta-D y;^§*sg 0404359A 

1 ^fce«£ftfcYb^A#tf S^ftS^ 9733885A1 fcfBttSixfcfti^ 
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Ml:i5l72.il*;i/^^A«WSWJ$ (%) fcltilfec ^fes Jfitf*&© 

m2 tuv^^^^^^tKwm (urn) 
mfcitisyo torn* (%) (jukio^mt?) ic«. (nM) 

iWJ 1 9 0 4 4 

HJg0!) 3 6 1 - 

mmm 4 64 - 

mm 5 6 6 - 

mmm 6 75 - 

?g%09 7 7 8 - 

Hffi^l 8 10 0 18 

mmm 10 1 1 6 - 

mmm 1 1 8 3 - 

^m^i 1 2 7 7 - 

fSMOT 1 3 7 6 - 

mmm 14105 35 
mmm 1582 
mmm 1 6 8 2 

1 7 7 8 - 

mmm is 70 • - 

mmm 19 7 6 - 

n«j 20 5 0 - 

A 4 8 12 0 
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4h&® B 6 7 4 6 
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1. -«5£ CI > CI b) Xtt CI cO "e^hSS.,. 1 

W Cb, e} CI, 4) tf>BNMtk jUSWCfr 




C5£#x R" ~R 8 tiR— •C*£fcoTVvC*J;<x /^Dy>I?, 
i/7yl, tFD^>is f£IRT;Mr;i/^ fga^n^r^^ 7^^SX(ifi 
i7;W7 5 X&R 1 iiR' s R* £R s > R 3 tR 4 s 

&R« £R> \±-mztz^X-0 (CH,). 0-at"(nttlx 2Xtt3) ft*U 

Xli7^^7 ^ J U AttCHj , CHOHs CO, XttO<ZH>-f 
BtiCH.s CHOHX&COcD^-fftfrs XteA-B#CH= CH**U D 
ttCH: s CH, -CH, XttCH, -CH, -CH: Wftlfa J&^fcfcB-D 
#CH, ^"To } 

2. r*\ r* %\^a t tiif > —~Ds s&^&m%ft* b*isMZ'$>zi>s m^it 

R* £R S oT^]x>^:**^£^U R 1 #tfR< x R* # 
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3. R s ^h^^T-$)Dx R 1 n R* JSIFR 4 . R s jtaMWK^Tffc'SSfcfc 
Hl©5, 1 l-^bh*D^W Cb, e} CI, 4D **^-Btr>»aMs 

4. R 1 ~R 6 ©V^^tl^P 1 "Ot?7X J ^yMA^MCT )\/ : ^r)\>T X SM~C&> D% ffe 
a**3««**»#m©5, 1 Cb, e> CI, 4} 

5. A, B-DOIMCH, X-$>2>m&mitm<D5, 1 1 -^t KP.^> 

cb, e) ci, 43 *<D&<*mtm. mm^toizn® 

bKn^w cb, e} ci, 4D **w\£>mmfa *(D3Li&m&<&. m 

IW©£f*«Bil-C&S«f*Sl©5, Cb, e3 CI, 

igi§BtE©5, n-^th-D^>^cb, e) ci, 4) **cvw>mm 

9. -jfiS CI c3 R* ^^i^^3©^T;i/^r;i/ST*$>Sli 
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*«1I3«©5-, 1 FD^>^; Cb, e) CI, 4) **VW>m 

1 0. m^mi-9(D^tti^imtm<D5, 1 l-^t KD^W Cb, e} 

1 1. H#m~9©l>fn*>l^H3«©5, 11-^fcKD^WCb, eO 

ci, 4} ^ih?^ .sea^wcwip^n**©* 
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